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PREFACE 


Modern geography considers man the central theme of its 
study of the earth. However, as Professor Mark Jefferson 
says: ‘“‘Geography is not to be regarded in its human aspects 
as the story of Earth and Man, but as the study of Man using 
and living on the Earth.” 

(This book attempts to give to the college and university 
students beginning the old subject of geography perhaps not 
altogether a new point of view, but rather a new organization 
of the material, in accordance with this modern viewpoint 
that geography is concerned with the relations between man 
and his environment. 

Basing the classification of the subject upon this funda- 
mental geographic principle of relationship, the development 
of which is traced in Chapter I, the text then proceeds upon 
two other basic principles of geography: first, that this rela- 
tionship is reciprocal—that is, not only does the environment 
influence human affairs, but also man modifies his environ- 
ment; second, that the two sets of factors thus geographically 
related—that is, human affairs on one side, and environmental 
elements on the other—are both subject to continual change, 
and that, therefore, the nature of man’s adjustment to his 
environment must differ essentially at different times and in 
different places. 

(Throughout the book, the endeavor has been to develop 
the subject logically and consistently with the foregoing 
principles, and not to give the student the notion that environ- 
ment determines everything, since there are always other 
factors, heredity, training, and so forth. 

As the student should not be expected to make effective 
geographic correlations between human affairs and environ- 
ment without knowing something about both, a brief outline 


of man’s distribution and activities in Chapter II and a classi- 
vii 
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fication of the elements of environment in Chapter III 
precede the more detailed analysis of the environmental 
factors and the interpretation of their human relationships 
which follow. The last chapter sketches briefly the account 
of the slowly but gradually increasing control over nature 
which marks man’s progress towards civilization. 

The introduction of chapters on the use and interpretation 
of maps, seasons as geographic factors, and land utilization, 
particularly in urban geography, was the result of an attempt 
to place the text in line with the modern trend of geographic 
thought. 

It is believed by the authors that the study of the many 
environmental factors and the consideration and evaluation 
of their varied geographical relationships will give the student 
training in logical thinking; that considerable planned repeti- 
tion throughout the book has the pedagogical advantage of 
helping to fix the facts and principles in his memory; and, 
finally, that the increased knowledge thus gained of various 
people in various regions and the resultant differences in their 
natures, habits, accomplishments, and opportunities will not 
only develop in the student the quality of accurate imagina- 
tion, but will also contribute to his sympathetic understanding 
of people in other regions. 

The authors are unable here to name all the many writers 
and books to whom they are deeply indebted. Some specific 
references will be found in the footnotes. Mention should be 
made, however, of certain texts, as Gregory, Keller, and 
Bishop’s ‘‘Physical and Commercial Geography,” Salisbury, 
Barrows, and Tower’s ‘‘Eléments of Geography,’’ Jones and 
Whittlesey’s “Introduction to Economic Geography,”’ and, 
of course, Miss Semple’s ‘Influences of Geographi¢ Environ- 
ment,” the publications of which marked an important step in 
the progress of college geography-teaching in this country. 

Acknowledgment is here made also of the kindness of the 
editors of the Journal of Geography, Social Science, and School 
and Society in permitting free use of certain of the authors’ 
articles which appeared in those publications; also of the kind 
help of many United States Government Departments and 
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Bureaus in supplying material and particularly maps and 
photographs. Our thanks also go to our colleagues, Mr. L. 
D. Jones of the Department of Engineering Drawing and 
Mr. H. G. Brunsman of the Bureau of Business Research of ° 
the Ohio State University, for their efficient work and kind 
assistance in connection with the maps and diagrams which 
appear throughout the book. Nor should we forget the 
former geography students upon whom the material of the 
book has been tested. 
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ENVIRONMENTAL BASIS OF 
SOCIAL GEOGRAPHY 


CHAPTER I 
NATURE AND CLASSIFICATION OF GEOGRAPHY 
Changing Conceptions of the Field of Geography. 


The principle of change.—Geography is a dynamic science. 


_ Activity or change is one of its most fundamental principles. 
_ This is true not only of the material with which it is concerned, 
_ but also of the conception of its field, function, and definition, 


as held by the workers most distinguished in the field. In the 
long run the definition, purpose, and divisions of geography are 
established or modified according to the views or interest of 
the authorities in the subject, allowing, of course, for certain 
environmental influences, as it were, in the way of limitations 
due to similar activities on the part of workers in related fields, 
whose right to endeavor to fix the boundaries of their subjects 
is equally well recognized. 


Stages in the Development of Geography. 


The descriptive stage of geography.—So we find the pre- 
vailing conception of geography quite different now from what 
it was, say, seventy-five years ago. At that time geography, it 
may be said, was still in the descriptive stage, and it was 
usually defined as a description of the earth on which we live. 
This stage had not changed much from the time of Columbus 
and the resulting age of exploration and discovery, when the 
location and description of an increasing number of places gave 
the color to what was often called “sailor geography.” Even 
after the Civil War in the United States, geography was still 


in the descriptive stage. The subject was then commonly 
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classified in three branches: mathematical, physical, and 
political. 

Distribution stage of geography.—A little later the subject 
passed into a period in which many of the workers in the field 
were fond of calling it the science of distribution, the character- 
istic purpose of geography then being considered to be that of 
accounting for the location of places and things upon the earth. 
Thus, in 1881, the International Geographical Congress at 
Venice formulated a definition which stated that “ Geography 
includes the study of the surface forms of the earth and the 
reciprocal relations of the different branches of the organic 
world ” and is distinguished from other sciences by “ indicat- 
ing the distribution of beings organic and inorganic upon the 
earth; ” and in 1899 “ The International Geography ” defined 
the subject as “ the exact and organized knowledge of the dis- 
tribution of phenomena on the surface of the earth, culminat- 
ing in the explanation of the interaction of man with his ter- 
restrial environment.” This idea of distribution as the dis- 
tinguishing characteristic of geography still lingers in some 
quarters, notably in England, as may be seen in Herbertson’s 
definition, or in that of Hogarth, both prominent English 
geographers. A recent definition of Sten de Geer, a leading 
Swedish geographer, is another instance of this view. 

The physiographic stage.—According to the dictionary it 
is the business of the geographer to write about the earth, and 
the etymology of the word (Gr. geos—the earth, and graphos— 
to write) seems to justify that point of view. So, at one time, 
and that before the distribution phase of geography had be- 
come very widespread, it seemed to be the opinion in many 
quarters that geography had chiefly to do with the physical 
features of the earth’s surface, with the location, classification, 
and causal explanation of the various forces, processes, and 
forms of earth phenomena. As early as 1892 Prefessor William — 
M. Davis of Harvard University referred to “ the increasing — 
attention given in recent years to physical over simply descrip- _ 
tive and political geography.” For a number of years, this — 
phase of the subject had quite a vogue, but as an earth science 
purely, it was thought that the study tended too much toward 
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physiography, which is properly a branch of geology. Promi- 
nent geography teachers soon noted this extreme tendency and 
pointed out that the earth included man. Thus, Professor 
Ralph S. Tarr of Cornell University, defining geography as 
‘a study of the earth as the home of man,” declared in 1900: 
“T do not believe that the teacher of geography has any right 
to treat of young, mature and old valleys; nor of the destruc- 
tion of lakes by filling; nor any other purely physiographic 
principle or phenomenon for the sake of the thing itself.” 

The biogeographic stage of geography.—Consequently, in 
this country early in the twentieth century, largely due to the 
influence of Professor W. M. Davis, the subject entered what 
might be called the environmental or biogeographic stage. 
Dr. Davis proposed to define geography as “the relation be- 
tween the earth and its living inhabitants, between the physical 
environment and the environed organism,” that is, a com- 
bination of physiography, which deals with the physical 
environment, and ontography, which deals with the environed 
organism. This concept was adopted by Professor Walter W. 
Tower of the University of Chicago in his well-known classi- 
fication of geography as, (1) physiography, subdivided into 
geoplanetology, meteorology, oceanography, and the physiog- 
raphy of the lands, and (2) ontography divided, according to 
the kinds of living. things, into phytogeography, (plant geog- 
raphy), zodgeography (animal geography), and anthropogeog- 
raphy (human geography). 

An important objection to this classification, however, is 
that the first main division, namely physiography, is not geog- 
raphy at all according to the modern definition, being, as stated 
above, a branch of geology. The same thing could be said of 
Professor Tower’s four subdivisions of physiography. They 
are all not only natural sciences, but nonbiological sciences, 
whereas, according to his own definition, geography is con- 

_ cerned with life. It seemed that the divisions of the subject 
- ought to be defined in the terms of the subject itself. 
Nevertheless, this new biogeographic phase of the subject 
was quite a step in advance. It made geography the point 
of contact between the natural sciences and the social sciences, 
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enabling this study to gather up the results of such natural 
sciences as geology, meteorology, botany, and zodlogy, and to 
offer them as raw material for workers in social sciences, that 
is, the historians, the sociologists, the economists, and the po- 
litical scientists. 

The modern or social stage of geography.—More recently, 
however, the tendency among geographers has been to em- 
phasize the social or humanistic aspects of geography. 
Whereas, thirty years ago many workers in the field sought 
by various means to exclude the human element from geog- 
raphy, as was the case in the physiographic phase of its 
development, nowadays the pendulum seems to be swinging 
over to the point of view that, after all, “ The proper study 
of mankind is man.” Thus, Professor Harlan H. Barrows, 
chairman of the Department of Geography at the University 
of Chicago, in his presidential address of 1922 to the Associa- 
tion of American Geographers, presented a powerful argument 
for ‘“ Geography as Human Ecology.” This left the physiog- 
raphy of Davis and the phytogeography of Tower to the 
natural scientists, and defined geography “as dealing solely 
with the mutual relations between man and his natural en- 
vironment.” Not all American geographers were then willing 
to go that far, but modern developments in geography indicate 
that Professor Barrows had read the signs of the times aright. 


Modern Geography a Science of Relationships. 


Influence of the “ Origin of Species.” —It may be seen then 
that most of that which is distinctively modern in geography 
has developed within a period of little more than half a 
century. In fact, it has been chiefly since the appearance of 
Charles Darwin’s “ Origin of Species” in 1859. Darwin, in 
showing that there is a delicately adjusted balance between 
organic life and its surroundings, taken in its widest sense, 
gave a new importance and impetus to the study of inter- 
relationships. 

Thus he directly did geography an enormous service in the 
addition of a unifying and codrdinating principle, for modern 
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geography is a science of interrelationships. Relationship, in 
fact, is a fundamental principle of geography. This principle 
not only probably prevented geography from being swamped 
by the enormous increase in the number of facts known in 
recent years, which would doubtless have proved fatal to the 
old sailor geography; but it also raised the subject to the level 
_ of a science. 


Definition and Main Divisions of Geography. 


The basis of classification.—Then, too, this principle of 
relationship gives the logical basis for the classification of the 
subject. Since geography is a science of relationships, it may 
be said to divide itself naturally into two main parts. If the 
subject is to deal with a relationship, there must be at least 
two things, or groups of things, between which the relationship 
exists. 

If this relationship is to be geographic, the two sets of 
things related are: (1) the various environmental factors, 
considered from the point of view of their geographic in- 
fluences; and (2) the living beings and their activities, con- 
sidered in the light of their adaptations to the environmental 
factors, and the way in which they modify or make use of 
these elements in their environment. Logically, then, the 
divisions of geography consist of two main parts, correspond- 
ing to these two sets of related things. 

Before considering just what may be included in these two 
geographically related sets of factors, it should be stated that 
in its present stage, geography may be defined as the science 
which studies the reciprocal relations between man and his 
environment. F 

Accordingly, the two main divisions of geography are: 
first, physical geography, and second, social geography. Both 
of these, being geography, must deal with this essential geo- 
graphic function, namely, the relation between man and his 
environment. But they look at the subject from opposite 
sides of the equation. Physical geography treats the relation- 
ship from the side of the environment, whereas social geog- 
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raphy examines it from the point of view of man and his 
activities, that is, the social aspect. 

The term “social” is here used in its usual meaning, as 
when we speak of the social sciences. Derived from the Latin, 
socius, meaning “companion” or “ associate,” the adjective 
“social” seems preferable to the term “human,” as applied 
to geography; because in this field of study, human beings are 
considered, not as individuals, but rather in groups, that is, 
in numbers, in relation to the earth of which they form an 
integral part. A further reason for preferring the term 
“social”? here is that both physical and social geography are 
in a sense human geography, since they both deal with the 
essential geographic function, namely, the relation between 
man and his environment, the difference being largely that of 
emphasis on opposite ends of the relationship. 


The New Geography in the Social Stage. 


Modern views.—That we have to-day passed from the bio- 
geographic phase to the human or social stage of geography is 
evidenced by the writings of an increasing number of geog- 
raphers. H.R. Mill, in the “ Realm of Nature ” says: ‘“ Geog- 
raphy treats of the earth in its relation to man.” More 
recently, Dr. Isaiah Bowman, Director of the American Geo- 
graphical Society, in ‘ The Andes of Southern Peru,” remarks: 
“Tt is peculiarly the province of geography to study the pres- 
ent distribution and character of men in relation to their sur- 
roundings.” Miss Marion Newbigin, editor of the Scottish 
Geographical Magazine, in ‘“‘ Man and His Conquest of Na- 
ture,” asserts of geography that “its essential problem is to 
discover why man thrives more at certain parts of the globe 
than at others.” Dr. Albert P. Brigham, professor emeritus of 
geology at Colgate University, declared in 1929 that “ Geog- 
raphy deals with man, in the place where the Creator has put 
him.” Dr. Charles L. Robbins, in “ The School as a Social 
Institution ” writes: “In Geography the earth is to be studied 
not merely as one of the planets exemplifying certain natural 
laws, but rather as the science of the struggle for human 
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progress. . . . The physical interpretation of Man and 
Nature is giving way to a human, that is, a social treatment 
of both.” And the late Professor Lionel W. Lyde, the great 
English geographer, in “ The Continent of Europe,” summed 
it up thus: “To most of us Geography seems to have neither 
meaning nor value apart from Man.” 


Man and Environment. 


The geographic relationship.—Instead, then, of drawing 
the line of geographic relationships between the inorganic en- 
vironment and the environed organisms (plants, animals, and 
man), aS was done in the biogeographic phase of geography, 
modern geographers place plants and animals among the phys- 
ical factors of the environment and consider only man, or 
society, as the environed organism. 

Other sciences and environment.—Moreover, geography is 
not the only science concerned with relations between environ- 
ment and life. Both botany and zodlogy deal in part with 
adaptations of life to environment. The botanist studies the 
relation between plants and their physical environment, for 
example, in plant ecology; and the zodlogist studies animal 
ecology in the same way. So, also, do the paleontologists have 
something to tell us about the adaptations of life forms in their 
vertical distribution in the geological scale, as shown by the 
fossil remains of former living things in the ancient rock 
strata of different geological ages. 

No true conception of the fundamentals of organic adapta- 
tion can be complete without the sciences of botany, zoology, 
and paleontology, as well as geography. Consequently, the 
tendency of the modern geographer is to leave to those natural 
sciences the explanation of the relations between at least the 
wild plants or animals and their environments, and to content 
himself with the environmental relationships of man and his 
affairs. 

Man and nature.—Logic, also, warrants this position. For, 
while it is true that man is subject to the same natural laws 
as plants and animals, yet on account of his intelligence, his 
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potentiality of adaptability is so far in excess of that of any 
other organism that man seems to stand apart as, in a sense, 
the culmination of the evolutionary process. 

Even considering man as a mere animal, we may note two 
outstanding characteristics that set him apart from other 
animals: (1) a distribution over all sorts of natural environ- 
ments far greater than that of any other animal; (2) a homo- 
geneity which prevents his classification into distinct species 
or genera, such as we find in other animals. Thus, although 
he has adapted himself to a great diversity of environment, yet 
man presents such a similarity of structure in every race or 
stock that only subspecies, or varieties, are recognized, and not 
all his classifiers agree as to these. In the case of the lower 
animals, on the other hand, there are a great many species 
with a corresponding variety of structures. 

Then, too, in the case of man, geographers have to consider 
culture or civilization, and that is a phenomenon which does 
not exist in the field of the sciences devoted to the environ- 
mental adaptations of wild plants and undomesticated ani- 
mals, 

While man is thus in a class by himself, so to speak, yet 
modern science would not treat man and nature as opposing 
forces. Man is, after all, a part of nature and thrives best 
when his activities are in harmony with his natural environ- 
ment. The influence of environment,: however, is a very 
complex affair. The numerous environmental factors do not 
act singly, but together. Consequently, man’s environment 
may be considered the sum total, or perhaps better, the 
resultant of all the external conditions which relate to him. 
We can hope to understand and interpret the nature of this 
complex of conditions only by analyzing the environment into 
its several components, and noting the relation of each to 
man, his distribution and his activities. It is hardly to be 
expected that any other science would do all this. So it 
naturally follows that it is part of the business of the 
geographer to do it. . 
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The Place of Physical Geography. 


Geography viewed from the environmental side.—From 
the foregoing analysis of man’s place in nature it may be 
seen that the first main division of geography logically is con- 
cerned with the depicting and analyzing of the various en- 
vironmental factors from the point of view of their importance 
as the physical basis of society. This, then, is the field of 
physical geography. It is a fundamental part of geography 
and basic to any scientific study of the subject. It is dis- 
tinguished from physiography or geomorphology in that it 
includes not only the physiographic and climatic features, 
but also the biological factors in the environment of man, and 
goes on to point out in each case some of the reciprocal rela- 
tions between these factors and man. . 

Various subdivisions.—Physical geography, having to do 
with the natural environment as the physical basis of society, 
_naturally subdivides into branches, each one of which deals 
with the geographical relations to man of some one of the 
various elements in the environmental complex. For the 
present purpose these elements may be given as location (or 
position), climate, land, water, plants, and animals. Corre- 
sponding to these environmental factors we thus have loca- 
tional geography or mathematical geography, geography of the 
atmosphere, geography of the land, geography of water, geog- 
raphy of plants, and the geography of animals. 

Each of these may be further subdivided according to the 
degree of specialization desired, as, for example, under water 
special study may be made of oceans and seas, rivers and 
lakes, or underground waters. But in every case, if it is to be 
a geographical study, there should be some attention given 
to its relation to human life or activity. 

Relation to natural science.—Physical geography is thus 
seen to partake somewhat of the nature of a natural science, 
and indeed it draws much of its material from the various nat- 
ural sciences, suchas physiography, botany, zodlogy, and 
meteorology. It differs from them, however, in that, while it 
uses freely the facts established by these collateral sciences, its 


10 ENVIRONMENTAL BASIS OF SOCIAL GEOGRAPHY 


function is that of a central unifying science, which handles 
its material from its own standpoint, that of their relation to 
human affairs. In these respects, physical geography is dis- 
tinguished from physiography or meteorology, for example. 


Social Geography. 


Geography from the point of view of man and his activi- 
ties—The second main division of this science, namely, social 
geography, differs from physical geography chiefly in respect to 
the classification of its subdivisions and to its greater emphasis 
on the human side of the fundamental geographic relation- 
ships, namely, the relationship between man and his environ- 
ment. Whereas physical geography is subdivided according to 
the various environmental factors, social geography, having 
to do with the environmental aspects of man and his affairs, 
should naturally be classified on the basis of man; his distribu- 
tion, and his social activities. 

Subdivision.—First, then, there is man and his distribution. 
Accordingly, since there are racial divisions of men, and also 
divisions on the basis of language and religion, we have among 
the subdivisions of social geography, not only racial geog- 
raphy, but also linguistic geography and religious geography. 
The subject matter of this includes not merely the distribution 
of man in each division, but also the ways in which the various 
geographic factors involved influence races, languages, and 
religions, respectively. 

Next, corresponding to man’s leading social activities, such 
as the ways in which he makes his living (economic activities), 
or his political and military activities, we find such branches 
of social geography as economic, political, and military geog- 
raphy, each one of which treats of the relations between en- 
vironment and the social activity corresponding to that branch 
of geography. Historical geography also comes under ‘social 
geography, but it is not exactly codrdinate with the above sub- 
divisions, as it may be studied with respect to any or all 
of them when they are considered in their time relations. To 
the foregoing should be added the geography of civilization, in 
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which study is made of the geographic aspects of man’s prog- 
ress in general. 

Hach of these may be further subdivided on the same basis 
of man’s distribution and activities. For example, under eco- 
nomic geography would come such subdivisions as agricultural 
and commercial geography, each dealing with the correspond- 
ing economic activity in its relation to environment. The 
essential thing in all social geography is that it is man, his 
distribution, or his activities studied in relation to environ- 
ment. 


Relation of Geography to Other Social Sciences. 


_ Social sciences all deal with man.—Social geography is 
thus seen to be closely related to various other social sciences, 
for they all deal with man, or rather, with groups of men. 
When Charles Darwin in 1859 published his “ Origin of 
Species,” making the doctrine of evolution common property, 
he set in motion a force which stimulated and changed the 
course of thought in every science, in every line of intellectual 
effort. The resulting stimulus to research in every direction, 
guided largely by the desire to discover the interrelations of 
phenomena, has caused a breaking-down of the old barriers be- 
tween the sciences. 

This may be seen in the case of many of the social sciences. 
Thus sociology, seeking an understanding of the social life of 
man, gets help from history, geography, biology, psychology, 
and anthropology. The historian draws aid from evolutionary 
biology, cultural anthropology, psychology, sociology, and 
geography. The same thing may be said of economics, polit- 
ical science, jurisprudence, and so on. This is as it should 
be, for all the social sciences deal with essentially the same 
material, namely man, or rather numbers of men, that is, 
society. 

Geography a social science.—The thing which gives a sci- 
ence its distinctive mark as a science is not the field of facts 
treated, but the aim, the course of reasoning, the purpose for 
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which the facts are treated, the point of view as determined 
by the central problem under investigation. Thus sociology, 
economics, and political science are all social sciences, because 
they are concerned with society; but they are differentiated in 
this respect: that, while sociology deals with the general 
laws of social life and structure as a whole, the others may 
deal with specific laws which apply to particular aspects of 
society. So, also, geography is essentially a social science be- 
cause in its modern development it deals with man, his dis- 
tribution, and his activities; but it is distinguished from the 
other social sciences in respect to its purpose, which is to 
study man or society in its environmental aspects, that is, in 
its relation to its environment. 

Social geography a codrdinating science.—As social psy- 
chology, which uses psychological concepts to explain the life 
of individuals in groups, or of individuals as influenced by 
other people, has the function of connecting psychology and 
the social sciences; so social geography has an important part 
to play in considering the relation of the various other social 
‘sciences to geographic environment. Just as the social sci- 
ences, dealing as they do with man m particular situations, 
can not escape the biological and psychological nature of their 
material; so, since all human activities must take place some- 
where with some surroundings, these same social sciences are 
bound to have. some sort of environmental relationships. 
Herein lies the importance to them of social geography. Its 
particular function is the study of the environmental prob- 
lems, whose solution may help to answer some of the questions 
that now perplex various other social sciences. 

Relationship of society to its environment being the key- 
note, the distinctive problem of social geography, this science, 
then, may be considered a connecting link between the social 
sciences generally; for it cultivates as its own particular field, 
ground, some parts of which at least are of considerable im- 
portance to each of the other social sciences. It is this fact, 
widely recognized in the curricula of the public schools, and 
becoming more and more generally recognized in the colleges 
and universities, which makes social geography a good in- 
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troduction to, and a logical coérdinating science for, the other 
social sciences. 

Other social sciences and geography.—Space forbids an 
extended discussion of the relation between geography and 
other social sciences, but a few will illustrate. Economics, for 
example, being concerned with ways of making a living, studies 
man in two sets of relations. “It has to do,” as Professor 
Frank A. Fetter, head of the department of economics at 
Princeton, says, “ almost constantly with the material environ- 
ment as well as with the social environment in which men 
live.” Thus its field seems to overlap that of geography. It 
is the point of view, however, that is different. A leading 
economist, Professor Herbert A. Davenport of Cornell Uni- 
versity, clearly states it thus: “It is, in fact, the value prob- 
lem, or more specifically and more accurately for present 
society,—the problem of market price, that is the central and 
unifying problem of present-day economics.” One branch 
of social geography, economic geography, deals with material 
which must always be of interest to students of economics. 

The sociologist, too, interested in theories of social causa- 
tion, must take account of the role of geographic factors, as 
well as that of the biological, psychological, and cultural fac- 
tors in the evolution of society. Consequently, the results 
of geographical investigation must in part always have a place 
in sociology, if the latter is to remain the general science of 
society. 

Even cultural anthropology does not consider that culture 
can be explained by psychology alone, but holds that local 
cultures must be studied in their historico-geographical set- 
tings. Hence, modern anthropology with its routes of “ dif- 
fusion,” or its “ culture areas ” and its “ marginal areas,” must, 
like the old classical anthropology, bear a close relation to the 
field of the social geographer. So also, political science is 
related to political geography, and history to historical geog- 
raphy. Thus it becomes apparent that all the social sciences, 
since they all have an environmental aspect have, or should 
have, some interest in the questions to be investigated by 


social geography. 
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Modern geography not deterministic—While modern 
geography, however, is seeking the solution to environmental 
problems, it does not claim to have found them all yet. It is 
only beginning the analysis of the data, which every day is be- 
coming more abundant and more available. Neither does the 
social geographer attempt to maintain an environmental deter- 
minism, that is, a theory that environment accounts for all 
man’s activities and accomplishments. Many factors must 
be considered in any account or explanation of human asso- 
ciations, activities, and institutions. Some of them, however, 
are geographic. It is with these that social geography is 
concerned. 

While the codrdinating principle of modern social geog- 
raphy is relationship, another equally important is the princi- 
ple of change. This means that nothing in nature or in so- 
ciety is fixed and unchanging. All is in continual transforma- 
tion. Thus the surface of the earth is continually being 
modified by internal and external forces. Climates have 
changed. Human groups, in size, distribution, character, and 
culture, must be studied in evolution. Consequently, the re- 
lationships between man and environment are always different 
at different times, and in different stages of human culture. 

Social progress must be considered the joint product of 
man and nature. And man is the active agent in the codpera- 
tion. As he progresses, culture becomes a third factor in the 
partnership. Nevertheless, what man accomplishes or pro- 
duces depends not only on what he wishes and can do, but also 
in part, at least, on what he has to do with. 
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THE CLASSIFICATION OF GEOGRAPHY 


Main Divisions SUBDIVISIONS Tue Two Groups or Factors 
GEOGRAPHICALLY RELATED 
I. Man’s Distribution and Activ- 
ities 


1. Racial Geography: Types, races and stocks of 
people. 
2. Linguistic Geography: Languages of mankind. 
3. Religious Geography: Religions of the world. 
B. Social Geog. 4. Economic Geography: Ways of making a living. 
5. Political Geography: Nations, states, cities, and 
other political activities. 
6. Military Geography: Warsand military operations. 
7. Historical Geography: Events of history. 
8. Geography of Civilization: Health, Energy, Progress. 
Se 
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II. Environmental Factors! 


1. Mathematical Geog.: Location (size, form, dis- 
tance, etc.). 

2. Geography of Climate: Weather and climate Cairities 
phere). 

‘ f h 3 , soils, mi 1 
PEN GecalGeor: 3. Geog. of the Land ees soils, minerals 

4. Geog. of Water: Oceans, seas, and inland 
waters. 

5. Plant Geography: Plant life. 

6. Animal Geography: Animal life. 


Each of the subdivisions listed above may be further di- 
vided, as it is desired to make special studies of the geographic 
relationships of the factors involved, as for example: B (4) 
Economic Geography may be divided according to the en- 
vironmental influences on each of the ways of making a living; 
and A (3), Geography of the Land may be divided on the 
basis of the geographical relations of each of the aspects of the 
land, thus: 


1In social geography, to any individual or group of people another group or 
the works of man may constitute an environmental factor in addition to those 
listed. Thus, IDies Se [sh Visher, professor of geography at the University of 
Indiana, in the Journal of Geography for September, 1928, calls attention to 
‘‘the broader definition of environment which is coming into use 3 
namely, that environment includes not only the physical environment but also 
the biologic and social environment.’’ 
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Pastoral Geography. 
Agricultural Geography. 
Industrial Geography. 
B. (4) Economic Geography < Commercial Geography. 
Geography of Mining. 
Traffic Geography. 
Financial Geography. 


Geography of Mountains and Valleys. 


Geography of Plains and Plateaus. 
A. (3) Geography of the Land Geogtanliy of Soils, 
Geography of Minerals. 


So, also, any or all of the divisions and subdivisions of 
geography may be studied with reference to any particular re- 
gion, small or large, and then it is known as Regional Geog- 
raphy. These regions may be cities, counties, states, nations, 
continents, or the natural or economic areas within a con- 
tinent; and the geographic studies of such are termed, for 
example, the Geography of the Columbus Trading Area, the 
Geography of the Great Plains, the Geography of the Corn 
Belt, the Geography of Pittsburgh, or the Geography of 
Europe. 


CuHapter II 
MAN’S DISTRIBUTION AND ACTIVITIES 


Some Aspects of Population. 


People live in groups.—Since the central theme of modern 
geography is man, or society, studied in relation to environ- 
ment, it is obvious that the student should take note of at 
least some of the main facts about man, his distribution, and 
his activities, before he can hope successfully to attempt cor- 
relations with the environment. 

One of the primary facts to be observed is that men nor- 
mally do not live in isolation, whether savage or civilized. 
The wandering hordes of native Blackfellows in the desert of 
Central Australia, of Bushmen in tropical Africa, or of High- 
landers in arctic Greenland, though small and variable in 
numbers, are nevertheless groups, each composed of several 
families. So it is in civilized countries, whether in city or 
country, for always we see the people living in social units 
—families, communities, and nations. This tendency to live 
in association with many others seems to be on the increase, 
too. For example, in the United States now, more than half 
the people live in cities or towns of over 2500 population. 
This the United States Census calls the urban population; 
those living in smaller towns and in the country are classed 
as rural. In Europe, as in the United States, the percentage 
of urban population has for many years been on the in- 
crease. Such conditions give rise to many problems of interest 
to social geographers, as well as to other students of social 
science. 

Density of population—Another interesting fact about 
population is its very uneven distribution throughout the 
earth. This gives rise to a very fundamental geographic re- 
lationship, namely, the ratio between population numbers and 


land area. The concept is expressed as density of population, 
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which means the number of people of a country or region di- 
vided by its number of units of land area, the quotient being 
expressed as so many persons per square mile, or per acre, for 
example. This resulting number is of course only an average, 
and does not by any means indicate that every square mile 
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Fig. 1.—Density of Population of the Western Hemisphere. 


in the country has that many people. The density of popula- 
tion, however, is a very useful figure, and permits of many 
comparisons between countries and regions. If*the figure is 
high for a country, its population is said to be dense; if it is 
low, the population is sparse. 

The map in Figs. 1 and 2, giving in six different shades the 
corresponding gradations from less than two people per 
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square mile to more than 250, shows the density of population 
throughout the world. This not only illustrates many striking 
facts of geography, but suggests several important geograph- 
ical problems as to why some parts of the earth are so densely 
populated, while others have scarcely any people at all. 
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Fig. 2.—Density of Population of the Eastern Hemisphere. 


Center of population—Just as the phrase “density of 
population ” expresses an important geographic relationship 
between population and land area, so the term “center of 
population ” is used to express another geographic relation- 
ship between population numbers and their distance from two 
given lines. The point called the center of population (of 
a given area) is the intersection of a north-and-south line 
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with an east-and-west line, such that, (1) the number of peo- 
ple in the area east of the north-and-south line, multiplied by 
their average distance from that line, just equals the number 
west of that line multiplied by their average distance from 
the line; and (2) that the number of people north of the east- 
and-west line, multiplied by their average distance from such 
line, equals the number south of the line multiplied by their 
average distance from this east-and-west line. 

This does not mean that the number of people east of the 
center of population just equals the number west of it, and © 
that the numbers north and south of the center are equal; 
because distance has to be considered, and a smaller number 
at a greater distance will balance, so to speak, a larger number 
at a shorter distance. That is, the center of population is 


_. asort of “center of gravity” of the population of the area. 


The point where a north-and-south line dividing the popu- 
lation equally, intersects an east-and-west line also dividing 
the population equally is known as the median point, which 
should not be confused with the point called the center of 
population. Thus the median point of the population of the 
United States in 1920 was near Union City, on the boundary 
between Ohio and Indiana, but the center of population was 
more than a hundred miles farther southwest near Whitehall, 
Indiana (see Fig. 3). As a country’s population grows or 
shifts, of course, its center of population tends to move (see 
Fig. 4). 

The growth of population.—Whether a country’s popula- 
tion increases, declines, or remains stationary, depends upon 
the relation between four factors: the birth rate, the death 
rate, immigration, and emigration. Thus, if the birth rate (the 
number of births per thousand people in a year) is higher than 
the death rate (the number of deaths annually per thousand 
people) there will be what is called a natural increase in 
population. Additional increase of the country’s population 
results if immigration (people coming into the country from 
another country) exceeds the emigration (people going from 
this country to another). But when we consider the world as 
a whole, obviously, the birth rate and death rate alone have 
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to be considered, inasmuch as aérial transportation between 
the earth and Mars, or any other planet for that matter, has 
as yet been established only in works of fiction. 

The total population of the earth at present is estimated 
at approximately 1,850,000,000. This is a number so large 
that it does not mean anything very definite to most of us. 
A remarkable fact about it, however, is that the number has 
doubled in only a little more than a century, for in 1800 there 
were only about 850 million people in the world. Mr. W. S. 
Rossiter of the United States Census Bureau calculated that in 
800 years from 1000 A. D. to 1800 the white races alone in- 
creased from some 30 million to 210 million, and that by 1915, 
this number had grown to 645 million. In other words, 115 re- 
cent years showed a gain two and one-half times as great as the 
preceding 800 years. Or, as Professor Lescohier of the Uni- 
versity of Wisconsin remarks: “ It took mankind half a million 
years to produce the first 850 million, and then but a century 
to double the number.” 

This rapid growth of the world’s population during the 
last century has caused much concern to many statesmen in 
different countries, and to thinking students of the subject 
in this country and abroad. For population growth is to-day 
one of the most vital problems of America, as well as of many 
other nations. A recognition of this among the masses of 
native Americans was back of the recent Ku Klux Klan 
movement and the present law placing greater restrictions on 
immigration into the United States. Their point of view is 
expressed in the slogan, “ America for Americans.” A similar 
slogan is heard from the opposite side of the globe in “ Aus- 
tralia for the Whites.” 

The problem, while important alike to statesman and 
business man, to biologist and agriculturist, to economist and 
sociologist, is essentially geographic, for it has its crux in the 
question: How and where can this old earth continue to pro- 
duce food enough to feed this growing population, unless the 
rate of growth is soon checked? 

The Malthusian law.—The question was brought into 
prominence a hundred and thirty years ago by the writings 
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of Thomas Robert Malthus in England, who expressed the 
principle that population has a tendency to outstrip the means 
of subsistence with the result of poverty, misery, and famine. 
He pointed out, by many examples from history, that time and 
again war, or crop failures, or pestilence, greatly reduced the 
population of a country, but that almost invariably the loss 
was rapidly made up by population growth in a single genera- 
tion, up to the limit of the food supply. 

On the whole, his view was rather pessimistic. As we 
have seen, the century since Malthus has witnessed a still more 
rapid increase of population. It was made possible largely 
by the opening-up of new agricultural lands, and by wonder- 
ful advancement in science, art, and industry, which increased 
production even faster than the growth of population. It is 
not likely that production can continue to increase at such a 
rate. Hence in the future, we must look for checks in popu- 
lation growth. In our modern society, the most effective mo- 
tive limiting population is the desire to maintain and raise the 
standard of life. But the Malthusian law may still be said 
to apply. That is, in any given state of industry and science, 
population tends to increase faster than it is possible to raise 
the general plane of living. . 

The standard of living.—The expression, “standard of 
living,” is complex in thought, but may be said to mean the 
measure of necessities, comforts, and luxuries which one con- 
siders indispensable for himself and his children, and to secure 
which one will make great sacrifices. Of course, this standard 
differs with individuals and countries. In many countries, as, 
for example, in India, it is so low as to mean a bare existence 
for many; and misery, starvation, and death lurk at the door. 
The standard of living in the United States, though differing 
greatly in different classes, is yet on the whole, the highest in 
the world. Efforts to improve the quality of the population 
rather than to increase the numbers are therefore timely, re- 
gardless of the extent of our great open spaces, the abundance 
of our natural resources, and the prospects of increased food 
production through machinery and science. The important 
problem is—what is the best number of people, or optimum 


MAN’S DISTRIBUTION AND ACTIVITIES 25 


population, for the proper utilization of our resources so as to 
return the highest average condition of well-being to our 
people for the longest time? 


The Racial Distribution of Man. 


Bases of classification——So far we have been considering 
man in general. It has been pointed out that one of his char- 
acteristics is that he is a social being, that is, he lives in 
groups. But any group of human beings of the same kind 
or description in a number of important respects, and dwelling 
together in a fairly well-defined geographical area may be 
called a population. The foundation of all scientific knowl- 
edge is classification, and that means the putting-together in 
thought the things that are really alike. So, to classify the 
human population means a more or less systematic arrange- 
ment into groups, according to the important respects in which 
the numbers are alike. 

Now, while man as an animal forms in zodlogical terms 
only a single species (homo sapiens—the wise), yet he is sub- 
ject to classification in as many other ways as there are natural 
groups of relationships resulting from his physical, economic, 
political, and spiritual characteristics. So there may be divi- 
sions into races, families, towns, nations, religious organiza- 
tions, and so forth—the study of which forms the basis of 
various sciences more or less closely related. Thus the study 
of mankind in the widest sense is known as anthropology 
(anthropos; man, , and logos, @ discourse), and the special sci- 
ence relating to ihe races of man is ethnology (ethnos, a peo- 
ple, and logos), while the scientific study of the social relations 
of man is sociology. 

Racial divisions of mankind.—According to the anthropol- 
ogists a racial classification should be based on physical char- 
acteristics. Unfortunately, however, in general usage the word 
“race” has come to have a rather varied meaning. Thus, we 
hear the expression “ the human race,” which obviously refers 
to the whole population of the earth; again, we speak of the 
white “race,” which, of course, could mean only a part of 
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the world’s people; and finally, mention is frequently made of 
the Anglo-Saxon “ race,” which includes by no means all of the 
so-called “ whites.” -It may be stated though that the term 
“race” should not be confused with language nor nationality. 
A nation may include people of different races, or people 
speaking different languages. So, also, a race may consist 
of people of different nationalities or languages. And the — 
people speaking a given language may be composed of repre- 
sentatives of different races and of different nationalities. 

Accepting the authority of the anthropologists, however, 
that a race is a group defined and characterized by certain 
physical characteristics, we still have the problem of deciding 
how such groups are to be recognized. On what physical 
characteristics shall we base the classification? Different ones 
have been used by various writers. Thus, color has often 
served as a criterion; color of the skin, of the eyes, or of the 
hair. The character of the hair is also used, whether it is 
wavy or straight, frizzly or woolly. Other physical character- 
istics employed are the skull shape, the facial angle, and 
measurements of the skeleton. 

Depending upon the characteristic used as a basis, writers 
have differed as to the number and composition of the races 
of man. Thus color, one of the first characteristics to attract 
attention, has been used as the basis for three divisions by 
Bartholomew, namely, the White, Yellow, and Black types; for 
four divisions by Kelsey, the Black, Chocolate, Yellow, and 
White groups; and for five divisions by Blumenbach, who used 
the word Caucasians for the Whites, who, he thought, had 
originated in the Caucasus Mountains. The last classification 
with some modifications is still in general use. Almost every 
one of intelligence has some notion of the five races, variously 
designated as: (1) black, Negro, African, or Ethiopian; (2) 
brown, or Malay; (3) red, Amerind, or American; (4) yellow, 
Mongolian, or Asiatic; and (5) white, Caucasian, or European. 

Such a classification has some advantages. The groups 
are few and, it should be noticed, they correspond to great 
geographical areas, as is indicated by the fact that in each 
case one or more geographical designations is joined to the 
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adjective indicating the complexion. Other means of classi- 
fication, however, have become recognized as quite as impor- 
tant as complexion and geographical location, and it is thought 
by some that no single criterion is adequate, as the conditions 
are too complex. So, naturally, different investigators get 
different groups. Some favor simplifying the problem, and 
divide mankind into only a few groups marked by few and 
broad similarities, ignoring the many differences in other de- 
tails within the groups. Others, impressed by these differences 
in detail, enumerate more races. Thus Linneus, Cuvier, and 
Giddings each listed three main groups with many subdi- 
visions; Huxley and Leibnitz recognized four; and Arnold 
Guyot, six. Recently Professor Dixon, the noted anthropol- 
ogist of Harvard, has divided mankind into eight fundamental 
types, while much earlier Agassiz placed the number at nine. 
Others have devised schemes involving twenty or thirty dis- 
tinct races and subraces, while some recent students have 
claimed that one or two hundred groups must be recognized. 

In view of all this array of authority, and of all the scien- 
tific thought and work that has been devoted to the subject, 
the poor geographer, therefore, is forced to the conclusion 
that the anthropologists are not yet in complete agreement 
on all the fundamental points. For the sake of simplicity, 
then, we shall consider the major divisions of mankind as 
consisting of three types, each of which has certain distinguish- 
ing characteristics, the most satisfactory for this purpose prob- 
ably being the character of the hair. The three main varieties 
of hair in the human family are the straight, the wavy, and the 
woolly. These varieties of hair are marked by different cross- 
sections, woolly hair being flat, the wavy elliptical, and the 
straight circular, in cross-section. The three major types of 
mankind classified on this basis, as for example in the revised 
edition of “Man, Past and Present” by A. H. Keane, a fa- 
mous English ethnologist, correspond to the Yellow, White, 
and Black types; and when subdivided into races, they may be 
seen in their geographical distribution on the map in Fig. 5. 

The races of western Europe.—About the middle of the 
nineteenth century, European scholars began to realize that 
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the shape of the skull constituted a reliable and enduring basis 
for classifying mankind. Professor Ripley of Harvard makes 
this one of the bases of classification in his book “‘ The Races 
of Europe.” As is generally known, the human head is nearly 
always longer than broad, so the ratio between the width and 
the length of the skull is taken as the cephalic index. Taking 
the length as 100 per cent, this ratio may be expressed as a 
percentage. If this index, upon dividing the width by the 
length, is under 75 per cent, the head is called dolichocephalic, 
or long-headed; if the index is above 80 per cent the head is 
brachycephalic, broad or round-headed. A third class between 
_ the other two is called mesocephalic—when the cephalic index 
is between 75 and 80. 

On this basis chiefly, the white people of western Europe 
are divided into three races: (1) the Mediterranean race in 
the south near the Mediterranean Sea, long-headed, with dark 
eyes, dark hair, and dark complexions, but short of stature; 
(2) the Nordics in the north around the North and Baltic 
Seas, tall dolichocephalic blonds, mostly with blue eyes; and 
(3) the Central or Alpine race, a brachycephalic race, mostly 
brunets with dark or gray eyes, and brown or chestnut hair, 
and of rather stocky build. Each of these races includes a 
number of peoples, stocks, or nations. Thus the Mediter- 
raneans include Iberians, Corsicans, Italians, and so forth; the 
Alpines include many French, the South Germans, the Swiss, 
the Austrians, the Yugo-Slavs, most Poles and Russians, and 
so forth; and the Nordics embrace the Scandinavians, North- 
west Germans, Dutch, Scotch, some Irish, most English, and 
so forth. 


Other Forms of the Distribution of Mankind. 


The great languages of the world—When primitive man 
wished to communicate with his fellows, he probably expressed 
himself by grimaces, vocal sounds, and gestures. Each of 
these methods is still employed somewhat, but in the evolu- 
tion of language it was the combination of voice and ear that 
survived as the most economical method, and the one most 
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flexible in its capacity for variation and superior perceptibility. 
It was the attempt to communicate thought that gave birth to 
language, and undoubtedly language always had an important 
part in the development of human associations, in the forma- 
tion of the various social groups which mark the distribution 
of mankind to-day. 

So we find different sounds, words, and languages peculiar 
to particular communities, tribes, nations, or races; as, for ex- 
ample, the French language, the German language, and so on. 
The various languages may be grouped into families, as, for 
example, the Semitic family, including, as its two most impor- 
tant members, the Hebrew and the Arabic; and, on the other 
hand, they often present local varieties called dialects. Thus 
probably each language of the barbarous tribes of Asia, Africa, 
and the Pacific islands, has as many dialects as the people has 
tribes. This makes it a hard matter to estimate the number 
of people using each language, or even to designate the num- 
ber of languages now in use. 

Languages are classified according to two general prin- 
ciples: (1) morphologically, according to the structure of the 
language and the manner in which the sounds are formed, 
or combined; (2) genealogically, according to their connection 
or relationship as to origin. An example under the first class 
is the Chinese, which is a so-called isolating language, con- 
sisting entirely of monosyllabic, unchanging roots; while a 
good example of a family of languages classified according to 
a community of origin is the Aryan or Indo-European, which 
includes seven or more great groups or branches, two of which 
are the Teutonic and the Celtic. Each of these many groups 
is further subdivided. Thus the Celtic branch includes the 
Highland Scotch, the Welsh, the Irish, and so forth. 

The French language was at one time the language of the 
courts of Europe, and is yet frequently considered essential 
to a finished education. The Chinese language with its many 
dialects is spoken by the greatest number of people (370,000,- 
000) ; English, spoken by some 160 million people comes next, 
and, territorially considered, exceeds all the rest. It is the 
language of the British Isles, of the United States, of Canada, 
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South Africa, Australia, New Zealand, and of other divisions 
and islands both of the British Empire and of the United 
States. Most of the other languages, except Spanish, are ter- 
ritorially limited as to expansion. Spanish still has much 
room to spread in South America, but English has greater 
space for expansion and, moreover, its employment by mari- 
time powers will tend to make it the language of diplomacy 
as well as of commerce. 

The leading languages of commerce to-day (see Fig. 6) are 
the English (spoken by 160,000,000 people), the German 
(100,000,000), Russian (100,000,000),* French (70,000,000), 
Spanish (50,000,000), Italian (50,000;000), Portuguese (25,- 
000,000), the Dutch, the Chinese, and the Arabic. 

Religions of mankind—Another great factor in the social 
development of mankind, the importance of which has been 
recognized by nearly all the students of the subject, is religion. 
Its importance, for example, has been particularly marked in 
tribal organization and race differentiation. Religion is prac- 
tically universal. That is, in all ages and in all places man 
seems to have had some notion of religion. Throughout the 
entire history of mankind it has been an ever present factor, 
a force that has had to be taken into account everywhere. In 
many cases it has served to differentiate groups and races, 
but, on the other hand, it is also Just as powerful a force tend- 
ing to unite people. In many cases, it has been the controlling 
influence holding together families, tribes, groups, and nations. 
Religion is a spiritual interpretation of the universe. 

A religion may be defined as a group of religious phenom- 
ena, of religious beliefs, practices, and institutions, so closely 
connected with one another as to be therefore differentiated 
from those of any other religion. Each religion, of course, 
has had a history, and its formation, rise, spread, and various 
transformations can be historically traced. But when it comes 
to classifying religions, as in the case of languages and races, 
some difficulties are encountered. Thus, we might class them 
as true and false, or natural and revealed, or religions of 
savage and of civilized peoples, or in various other ways. 
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Probably the most generally recognized classification, how- 
ever, is that of Christians, Jews, Mohammedans, Hindus, 
Brahmans, Buddhists, Confucians, Shintoists, Taoists, and 
Heathen. The Christians consist of three great groups, Prot- 
estants, Roman Catholics, and Eastern or Orthodox Catholics, 
while most of the Heathen seem to be Animists. In animism 
or nature-worship, the various phenomena and forces of na- 
ture are supposed to be in activity in response to the will of 
various spirits. Thus we see in it a geographical relationship 
between man and nature, an instance of religious geography. 
The geographical distribution of these different religions and 
the number of their adherents are shown in Fig. 7. 


Man’s Activities. 


Nature of activities.—By activities is here meant simply 
the things that people do. Everybody, of course, does some- 
thing. Even an infant breathes, eats, and cries, and in each of 
these activities there may be found influences of its environ- 
ment. School children play, fight, study, learn, recite, and 
often engage in argument. And much of their advancement, 
if any, is related to their environment. Savages hunt, fish, 
dance, and engage in religious ceremonials and tribal warfare. 
Their environment usually has a most powerful influence 
upon their progress or decline, their activities, their very ex- 
istence. Civilized man engages in farming, mining, manu- 
facturing, and commerce, attends fairs, movies, automobile 
races, and prize fights, and develops art, science, politics, edu- 
cation, and religious institutions. He is not so directly de- 
pendent on nature as the savage; yet in all his activities there 
may be found some connection with his environment. All his 
production and all his progress will be found to be the re- 
sultant, directly or indirectly, of the two primary factors, 
man and nature. Civilized man has merely learned better 
how to utilize, take advantage of, or control nature. 

Classes of social activities—Man, as we have seen, lives 
in groups. Civilization, in fact, is unthinkable, if not thought 
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of in terms of numbers and contact between numbers of peo- 
ple. Consequently, by far the greater number of man’s activi- 
ties are, in one way or another, social activities. Now, social 
activities may be considered the vital power in human society. 
Practically all social forms and institutions have been devel- 
oped from the activities of people. Thus laws and rules of 
action, whether in business or in recreation, are usually not 
established until a need for them is recognized on account of 
the actions of individuals or groups. These social activities 
originate mostly in the effort to satisfy human desires of one 
kind or another, and from these efforts various social organi- 
zations and institutions result. . 
Consequently, these varied efforts to gratify human wants 
constitute a natural basis for the classification of human activ- 
ities. First may be mentioned man’s efforts to satisfy his 
feeling of hunger, his endeavors to avoid the undesirable feel- 
ing of cold, or other efforts to gratify emotions arising from 
some one of his five senses. But these senses, as seeing, 
hearing, smelling, and so forth, are the means by which man 
comes in contact with, or gets knowledge of, the outside 
world. In other words, they bring him into conscious relation 
with his environment. Hence, from the very first, man’s 
activities are subject to environmental influences, and are di- 
rected toward: the utilization of his environment. These two 
things constitute the essence of the geographic relationship. 
Man’s feelings and desires may be not only gratified by his 
environment, but frequently restrained by that environment. 
His surroundings, either physical conditions or fellow men, 
may make it impossible or undesirable for him to indulge in 
unrestrained gratification of his bodily wants. So we may say 
that probably the first of man’s social activities are those aris- 
ing in connection with feeling or the restraint of feeling. 
As the individual gains knowledge of the world of things 
and men about him through what the psychologists call re- 
sponses to stimuli through his organs of sense, he gets an 
appreciation of his surroundings. This is aided by imitation. 
For example, the child sees something or somebody that 
arouses his admiration and curiosity, so he tries to copy and 


36 ENVIRONMENTAL BASIS OF SOCIAL GEOGRAPHY 


thus acquires familiarity. In so doing, he develops preferences 
and makes a sort of valuation. Probably his next move is 
to experiment to find out what use he can make of these 
things and people. This activity of trying to control, adapt, or 
use the things about him may be called utilization. 

Economic activities.—Most of us can not get all the things 
we desire. We have to compare one thing with another, and 
then, whether by instinct, experience, judgment, or some- 
thing else, we choose the one which for us seems to have 
the more importance. This quality of importance, which a 
man attributes to a thing when it is the subject of his choice, 
the economist calls value. The collective name for things of 
value is wealth. 

So we have a series of activities arising from the relations 
between (1) human feelings or wants, (2) the external things 
of value which it is thought may gratify those wants, and (3) 
the attempts, efforts, or work to get or utilize these things. 
These are the economic activities. They constitute the most 
fundamental of all the social activities, for they are the ways 
in which people make their living. The special social science 
which has the study of these activities as its particular field is 
known as economics; while the study of the relation of these 
economic activities to environment is economic geography. 

The economic ways of making a living may be classified 
into primary industries, secondary industries, and personal or 
professional services. The primary industries include: (1) 
such extractive industries as fishing, logging, and mining, 
where man gets products directly from nature by the applica- 
tion of labor, and (2) such genetic industries as stock raising 
and agriculture, where man brings about the production of 
things like food and raw material by getting the environment 
(as soil, climate, and grass) to help him to “ raise ” or “ grow ” 
such stock or crops as cattle or wheat from stock or seed which 
he had to start with. It is a case of creating value by increas- 
ing the quantity of a product with the help of nature. 

Secondary industries are such as take the product of a. 
primary industry and make it more valuable by adding to it 
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either (1) form value, (2) time value, or (3) place value.’ 
Thus manufacturing may increase the value of wheat by 
changing it into the form of flour; elevator storing may in- 
crease its value by holding it until a time when the market 
demand is greater; or transportation may increase its value by 
changing its place from Kansas to Liverpool, a great European 
market. A merchant may buy goods in New York in January 
and bring them to Columbus to sell at Easter, thus adding 
both place and time value. Consequently, he is engaged in 
productive industry. The environmental elements involved 
include both place and season. So even this is an instance of 
increased value of goods being the joint product of man and 
environment (see Fig. 8). 

Personal and professional services include such occupa- 
tions as law, medicine, teaching, preaching, dishwashing, hair- 
bobbing, and toothpulling. Their environmental relationships 
are not so apparent but their importance as social activities 1s 
clear. They should contribute to the conservation of human 
resources, which, after all, is the most important form of nat- 
ural resources. 

Political activities—The production of wealth which re- 
sults from economic activities can not get very far without the 
establishing of some degree of law and order in the community, 
of some form of security or protection to life and property. 
People are not going to work hard: to produce anything much 
more than their immediate needs require unless they feel 
some assurance that their produce will not be seized and car- 
ried off by some marauding band, and perhaps their houses and 
lives endangered. So we find next in importance, to economic 
activities and probably next in point of time, come legal 
or judicial activities, which are concerned with the develop- 
ment and application of rules of law, and the establishment 
of justice. 

In civilized society these activities are a part of the func- 
tions of the state, a modern definition of which is “a people 

1 Some economists refer to these ways of increasing value as the adding of 


utility, (1) form utility, (2) time utility, (3) place utility, and (4) elemental 


or stuff utility (where the quantity of the substance is increased, as in growing 
wheat). J 
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organized for law within a definite territory.” This definition 
conveys the idea that a modern state includes the concepts of 
both land and population. Clearly, then, there is involved a 
geographical relationship as well as a political institution. 
Political science is the study of the state, including its origin, 
its organization, its functions, and its institutions. We all 
know that the state has to do with government. Now, the 
functions of government include not only lawmaking and law 
enforcement, which are necessary for the protection of life, 
property, and liberty, but many other things, such as the regu- 
lation of trade and industry, and the maintenance of highways, 
waterworks, sewers, post offices, and of charitable and educa- 
tional institutions. All of these activities are political activi- 
ties. There are also many others, such as the conventions of 
political parties, the location of capitals, the mapping of 
- coastlines, and the surveying of boundary lines. A study of 
the environmental relationships of any of such political activi- 
ties is called political geography. An example would be the 
pressure of a geographical region such as the Corn Belt in com- 
pelling a political party to adopt a plank in its platform 
calling for farm relief legislation. The chief political divisions 
of the world are shown on the map in Fig. 9. Likewise, Fig. 3 
is a political map of the United States. 

Military activities—One of the functions of the state be- 
ing that of protecting its citizens and their property, not only 
from lawless elements at home, but also from possible invasion 
or aggrandizement by a foreign power, most modern states 
maintain systems of national defense. Such involve the activi- 
ties of the War and Navy Departments, for example. If war 
breaks out or is threatened, we find military activities at once 
assume a position of importance even in a country which may 
not maintain a so-called standing army. For the sake of sim- 
plicity, military activities are here considered to include those 
of the naval forces, and also of the aérial provisions for offense 
or defense, which are now being developed in many countries. 

War and military operations always have involved rather 
important geographic considerations, Thus, in the Old French 
and Indian War between France and England for the posses- 


Od Jord OUL—'6 “21a 
‘uonsoforg yeondiiy meg s,rsAousq = ‘“pjIOAA 9} JO SUOISIAIC [eONTOg joy 


40 


PUvIST YN - 


pues] yIION 
GNVIVaZ AMA NT 


BIUBUISB 
BIIOJOIA 
SoTe@M YING MON 
eyeaysny qynog 
puejsusen? 
BITBIySNW YON 
BIpBIysNy UI99S9 MA 
VI1vuaLsoy 


(sourny 


AMON Ysyug) sndeg ° 
BoumMny MON Goong ° 
seqaleD - 

ooul0g °* 

BABL * 

BIZ8UING * 

spueys] ourddyryg * 
(BSOWIO) UBMTBT, ° 


nn 


HAST ON 


BARR YSU “RT 


BulyD Opuy yqouerg - 
wah 

euling °* 

[eden - 

uwojhay ° 

Srpuy ysuiig - 
uBysIUBYysy ° 

BISI9g * 
(eturejyodoseyy) beay - 


ONT 
euryseleg 


BIL * 


AYN [, 
uvder 


(Bo10y) uesoyD °* 


Bury ¢ 
(BISV Uy BIssNy) vLOqIg - 


vIsy 


BOTY GINO jo uotuy ° 
(301g “1g) pusleuenyoog * 
(Aq) Ivosesepeyy * 


(BOlyY “ 


esongnyiog) enbiquiezoyy * 
eisapoyy useyynog °- 
eisopoyy U0 yION * 
BOUFV 389M YINOG * 


(BoLTy 
‘M esensn410g) vjosuy ° 
eytAuesuey, * 
eAuo 


(‘yO1q) epuedsy - 
puelleuog uviyeqy - 
pueypyeutos ysylig - 
purlieuog youery * 

(uBIyeqy) vera * 
(srursskqy) vidormyy ° 
uepng ueydAsy-o[suy - 

OsU0D UBIs [Eg - 

eolljy [ewoyenby yous - 

eoulny) ystusdg * 

BILIBINT * 
Aowmoyeq -* 
9880 Ploy ° 
48802) AIOAT - 


RSG UGT 
euoe'T 11019 


eolyy 489M Yous - 
ydAsq - 


BAqry * 


TIAN OD 


eIsIun J, 

Bllos,y 

Cd0010 PT 
Voluay 


9090015 

ROU C Vs 
ellesing 
elueuny 

BIABTS O3N ZX 
AT241 

uredg 

1@3n410g 
Arezun yy 
BIYBAOTS OYDEz0 
elagsny 
puepiezIMg 
eoue.l yy 

(PEA 
Aueurses 
(sorjqndey yotaog 


qSI[BI00G Jo uotuy) eissny * 
BIuenyyry ° 

BIAYVT 

eruoyysy * 

yivurusg - 

spuepieyjeN * 


WhIslog 
uleqlig 4Borr 
9484S 9017 YSU] 


pugjury * 


puspooy 
qaoung 


'§ 
x4 
AS 


“66 
86 
“LG 
“96 
“SS 
‘ES 
“ES 
“6S 
IZ 
0G 
“61 
“ST 
“LT 
191 
ocr 


aE 


Aensnig 


euljyuesiy *- 
oh 
Aengeieg ° 
BIATIOg * 


niog 


Jopenog -* 

IACR RSE 

eusIny youery * 
suey young °* 
suemsy ysyg ° 


ejonzoua A. 
BIquIo[OD 


voluawy HLoA0og 


enbiunieyy * 

eorewmer * 

SpuBIS] UIZITA * 

OOTY O4I0g * 

osutm0d ueg pus y1ey 
BqNny ° 


sureueg 


BoIy B4SOD ° 


BNSBIBOIN 


stinpuoy ° 


IOpBaleg 
seinpuoy ysyug 


ejeuraqeny - 


Oolxe yy 

80q@qS poqray) 

purpueery 

Peel 

“PuUnoJMeN pue ‘epeueg 
Sysely 


VoINgWYy HLUON 


GTYOM HHL JO SNOISIAIG TVOLLITOd JHIHO AHL 


ANDHIOSONADSOHAS 
Mana 


HA MHD ONOD 


41 


42 ENVIRONMENTAL BASIS OF SOCIAL GEOGRAPHY 


sion of North America, both sides made strenuous efforts to 
seize and hold the junction of the Allegheny and Monongahela 
Rivers where Pittsburgh now is, for that strategic point was 
the key to the Ohio Valley. And in the recent World War 
the Allies tried hard to bottle up the Germans and their asso- 
ciates by naval operations in the North Sea and the Dar- 
danelles. Whereas the Germans endeavored just as strenu- 
ously to cut off England’s food supply by submarine activities 
in the English Channel. 

Many, perhaps most, wars have originated from some 
economic motive, for some reason connected with the food 
supply or with industry or trade in some important way. 
Sometimes it has been for the possession of agricultural lands, 
sometimes for raw materials important to manufacturing, and 
sometimes for markets considered necessary to foreign com- 
merce. Now, one of the great dangers in war is the severe 
economic pressure that may be felt by large classes not in the 
armies or navies, but in the shops and factories at home. And 
one of the great dangers of unsatisfactory conditions lead- 
ing to war is that masses of the population strug- 
gling under economic inequalities and the relatively high 
cost of living may come to feel that war might offer them 
relief through higher wages, better markets, or fewer competi- 
tors. If the majority of people in a country should get such 
a notion, whether right or wrong, a democratic government 
would he likely to yield to their desire, and some pretext for 
war be found. In these days of submarines and airplanes, of 
gas and poison, it would be hard to protect the country behind 
the lines. Hence, in future wars all parts of the population 
will likely be in danger from the enemy’s military activities. 

Historical activities—All of the foregoing activities 
whether economic, legal, political, or military, have character- 
ized human society for ages past and, consequently, when 
looked upon in the time relation may be considered events of 
history. For history, from one point of view, means the sum 
total of the past experiences, events, achievements, or activities 
of humanity. So the term “historical activities ” includes not 
only the fundamental social activities named above, when con- 
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sidered throughout a period of time, but also all other activ- 
ities, such as those which may be called moral, esthetic, and 
cultural activities, the objects of which are to improve the 
moral standard, the tastes, or the intelligence of the com- 
munity. 

Any of the foregoing activities of man may be studied from 
the point of view of their relations to environment during a 
period of their history. When studied in this way they form 
the material of historical geography. In this branch of geog- 
raphy, however, as in any other division of geography, it is 
necessary to keep in view the environmental aspects. As to 
just what is meant by environment, the following pages will 
attempt to give some idea. 


CHAPTER III 
MAN’S ENVIRONMENT 


Introduction. 


Environment in social causation.—The various character- 
istics of man, the nature of his distribution over the face of the 
earth, the variety of his activities, and the extent of his prog- 
ress are sufficiently striking to merit consideration, and con- 
sequently, attempts at explanation. Since all of man’s 
activities occur in some place and amid some surroundings, it 
naturally follows that the conditions of habitat or environment 
must be of vital, if not of fundamental, importance in any 
theory of social causation, that is, in any attempt at the 
systematic account or explanation of the distribution, activ- 
ities, and accomplishments of man or society. 

It must not be supposed, however, that environment alone 
can furnish all of this explanation, although in the past some 
geographical writings have intentionally or unwittingly seemed 
to give that impression. Occasionally, this view, it must be 
admitted, appears even yet. For example, the advertisement 
of a recent textbook in geography, defining environment, mag- 
nifies its importance, thus: ‘The authors believe that the 

physical features of the continent, such as Climate, Topog- 
~ raphy, Soils, Minerals, Coast Line, Water, and the feature of 
the native plant and animal life are the main elements in 
environment. From these are evolved social, political, eco- 
nomic conditions as well as the characteristics of the inhabit- 
ants.” This view considered alone might be thought a narrow 
geographic determinism. The words of the authors them- 
selves, however, as stated in the text, give a more nearly cor- 
rect impression, for they wisely say: ‘‘ However, geographic 
environment does not explain everything. In fact, it is highly 


probable that no one thing explains any particular phenome- 
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non in life. Life is complex, and there are a multitude of in- 
fluencing factors, including the human element itself. These 
should all be recognized and given due weight.” 

Other elements necessary to explain social progress.—In 
the evolution of social life various biological, psychological, 
and cultural factors must be considered as well as the réle of 
environment. Thus we must take into account heredity, or 
the appearance in offspring of characters whose differential 
causes are found in the germ cells. Heredity probably fur- 
nishes the basis and sets the limit to human or social develop- 
ment. And numerous other factors, some,objective and some 
subjective, contribute to the explanation of why men are what 
and where they are, and why they thrive more in some places 
than in others. Some of these other factors to be considered 
are racial characteristics, natural and social selection, instinct, 
custom, imitation, invention, ethics, religion, government, 
education, and social ideals. As a prominent sociologist, 
Professor Frank H. Hankins of Smith College, expresses it: 
“The whole life of any society can not be understood except 
as some account is taken of the physiographic conditions to 
which it is adapted, the biological factors which determine its 
potentialities, the general psychological principles which reveal 
the mode of functioning and behavior of the human mind at 
all times and places, and those modes of behavior characteristic 
of social groups.” There are various social sciences devoted 
to the study of particular aspects of the human relationships 
of these factors. 

The environmental elements.—The special field of geog- 
raphy being to consider man or society from the standpoint of 
environment, it becomes important to list or classify the en- 
vironmental elements. These factors or elements of man’s ——_ 
environment may be classified as follows: 


ELEMENTS IN MAN’S ENVIRONMENT 


Main Divisions Subdivisions 
1. Place. 


A. Locational {2 Area. 
. 3. Distance. 
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—_ 


. Composition of Atmosphere. 

. Light. 

. Temperature. 

. Pressure (atmospheric). 

. Winds. 

. Moisture (including humidity, cloudiness, fog, and 
{ precipitation). 


B. Climatic 


DS ore w bo 


Land Forms. 


if 
; . | 2. Water Forms. 
. Physiographic 3. Soils. 
4, 


C 
Minerals. 
Sere 1. Plants. 
D. Biological a Animals. 
; 1. Man. 
E. Social io The Works of Man. 


The order in which the elements are listed is entirely arbi- 
trary, with one exception. “Location appears first in the classi- 
fication because it is an environmental element of paramount 
interest.-The first thought that occurs, to us about a place or 
object is probably—“ Where is it?” After the position or lo- 
cation has been established our interest generally centers on 
the elements which are most attractive or predominating. For 
example, a rainstorm would emphasize the influence of one of 
the climatic elements, a dense forest would involve one of the 
biological elements, a city would bring out the importance of 
the social elements, and so forth. But. in all instances these 
environmental elements are closely interrelated, and are con- 
stantly changing. They are analogous to a theatrical stage on 
which man is the center of attraction. If the artist has been 
as skillful as the maker of our environment or landscape, there 
is generally a striking relationship between the actor’s per- 
formance and his surroundings. An understanding of this re- 
lationship, (1) its nature, (2) its cause, and (8) its effect, con- 
stitutes the main purpose of geography. 


The Relation between Man and the Environmental Elements. 


The geographic point of view.—A few illustrations of the 
relationship between man and his environment may indicate 
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the geographic point of view. Detailed information and the 
interpretation of the geographical influences have been re- 
served for the chapters which follow, where each major group 
of elements in environment is considered separately to make 
it easier to understand the relationship between man and his 
environment. Before considering this relationship, however, 
it seems worth while to distinguish between an environmental 
element and a geographic factor or element—terms which are 
constantly used in a geographic study. 

Distinction between environmental factors and geographic 
factors.—Since geography as a science concerns the relations 
between man and his environment, it naturally follows that in 
this study we have to consider both the human factors and 
the environmental factors. ‘It should be noted that both are 
~ geographic factors, whenever there is expressed a recognizable 
relation between them. ~Thus, climate influencing agriculture 
is not only an environmental factor, but also a geographic fac- 
tor, because it is related to a human activity; on the other 
hand, a group of Slovaks mining coal constitute a human fac- 
tor, an economic factor so-called because they are engaged in 
labor, but at the same time they are a geographic factor be- 
cause they are utilizing a natural resource of the environment. 
That is, in both cases there exists this relation between en- 
vironment and man, the study of which constitutes the theme 
of geography. “The geographic relationship may be either the 
environmental factor influencing man or the human factor 
utilizing the environment. 

Location as a geographical factor.—Location is not a ma- 
terial element in man’s environment. It cannot be carried 
from one place to another. ~It is recognized as an invisible 
element, referring to place, area, or distance of the other en- 
vironmental elements. It is in reality an aspect of all matter, 
because the mere existence of something indicates that it 
must be somewhere. 

Frequently, location acts as a valuable index in disclosing 
the nature of the other environmental elements. Whether 
man is enjoying the balmy atmosphere of southern California 
or is being depressed by the humid air of Amazonas is a mat- 
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ter of location. The accessibility of markets, schools, and 
means of transportation, all depend upon location. 

‘Climatic factors—Influences on health.._Man’s health, the 
first requirement for a life of contentment and service, is pro- 
foundly affected by climate. Scarcely a moment’s reflection is 
necessary to recall epidemics of influenza, malaria, typhoid 
fever, and general physical disturbances following adverse at- 
mospheric conditions. A sudden change in temperature is fre- 
quently responsible for colds. “According to Professor Ells- 
worth Huntington, one of our foremost geographers, meteorol- 
ogists and authors, weather caused the death of 75,000 people 
in the United States in two months in 1927. He says that the 
winter of 1926 was open and warm until the middle of Febru- 
ary.. Then came an unusually cold and inclement period 
which lasted till the middle of April. This led to an unusually 
large number of colds, much pneumonia, and some influenza, 
as well as other illnesses. The result was that in the spring 
the number of deaths was about 75,000 greater than normal. 

These disturbances may arise from the direct effect of 
weather on man as well as the effects on his surroundings, pro- 
ducing conditions favorable for the source of ill health. The 
indirect effects are more responsible for disease than the direct 
effects of weather and climate. This is well illustrated in the 
warm, rainy tropics where the survival of inefficient means of 
sanitation, poor living conditions, and ill-fitted diet, further 
the development and spread of disease. Generally, the num- 
ber of deaths from hookworm, malaria; and typhoid fever is 
greater after the rainy season in these regions. 

The composition of the air is also an important factor in 
the maintenance of health. Within many of our modern cities, 
there is a disgraceful smoke and dust nuisance. As a result, 
the number of throat and pulmonary diseases is in some lo- 
calities on a rapid increase. Dust is oné,of the best carriers of 
bacteria, but little precaution has been taken to prevent this 
detriment to health. 

Light is another effective element of climate. It is perhaps 
more essential to life and health than any other thing except 
food, air, and water. Man cannot live in darkness and remain 
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well. The medical profession has declared the ultra-violet 
rays an absolute necessity for human life. Patients are treated 
with these artificial rays of sunlight with remarkable results in 
the restoration of health. Many kinds of bacterial activity do 
not take place in sunlight, which acts as a disinfectant or puri- 
fier. Light, with the exceptions noted above, is probably 
man’s most useful single gift from nature. It affects not only 
man’s health, but also his characteristics and activities. 

Racial characteristics and climate—It is commonly as- 
sumed that the color of the negroes is caused by long residence 
in tropical countries where the ultra-violet rays are intense. 
The darkness of the skin may act as a protection, for too much 
ultra-violet is dangerous. Dr. C. E. Woodruff of New York 
City has made an instructive study of sunlight, blonds and 
brunets. He says “in those countries which average less than 
1250 hours of sunshine each year the blonds flourish. Such 
countries are Norway, Sweden, parts of northern Germany, 
and northern parts of Ireland and Scotland. In the countries 
where the sunlight totals more than 1700 hours a year blond 
peoples tend to die out, even if migration takes them into 
these sunny lands. But, for the brunets, the sun is necessary 
to contentment. When there are more than 2500 hours of sun- 
shine a year the dark-skinned people do well; the blonds die 
out or move into more favorable areas.” Free and Hoke, in 
their interesting book on weather, say “it is probable that the 
human race, when it originated, as scientists think somewhere 
in the highlands of Central Asia, was of a light brown or deep 
yellow color. From this origin all human migrations have 
gone out, millennium after millennium, to people other con- 
tinents. One stream of migrants filtered into Africa. On the 
way to that continent, and after they reached it, this branch 
of the original yellow-brown race experienced some of the in- 
tense and continuous sunlight of the earth. It turned their 
skin black, and they are now the African negroes. 

“ Another stream of the yellow-brown first men of Asia mi- 
grated northward and northwestward into northern Europe. 
Here the climate was cold and cloudy. There was very little 
sun; sometimes none at all for days at a time. Gradually the 
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brown and yellow pigment of the skin faded. The hair and 
eyes were similarly bleached. Thus, scientists believe, arose 
the blonds.” 

Racial differences other than color, such as the character- 
istics of the nose, are thought to show the effects of climatic 
influences. The negro nose, low and flat, is open and direct in 
its internal structure. The white nose is longer, thinner, and 
has a more convoluted interior. As a result, the negro nose is 
better suited for warm, moist climates than the white nose 
which is better fitted for a colder and drier climate. 

Activities —Climate affects human energy. The desire “ to 
wait until to-morrow ” is frequently the result of the effects of 
warm, humid atmospheric conditions. Oppressive weather 
and low student grades show a striking correlation, although 
low grades or a lack of energy cannot always be attributed to 
weather or climate. However, when the air is stimulating 
there is generally more desire to work. An invigorating cli- 
mate and progress are inseparably related. In the warm, 
humid weather the degree of energy is low, and our minds are 
inactive, with the result that our accomplishments are limited. 

“Practically all forms of gaining a living are affected by 
climate. The activities of agriculture, manufacturing, mining, 
and the like are much influenced by climate or weather. The 
types of products, time of production, and sales rétords are 
generally closely related to climatic conditions. The business 
of recreation is strikingly affected by weather. In order to 
guard against a financial loss, due to adverse weather condi- 
tions, a protective insurance is often carried by the promoters. 
Even the success of the performers may be partly due to 
weather. It has been said—and possibly too often—that foot- 
ball games have been lost because of a muddy field or strong 
winds. 

The advance in civilization has taken place in those regions 
of high climatic energy, that is, where the climate has the ef- 
fect of giving people health and energy. Professor Ellsworth 
Huntington has constructed two maps, one showing the areas 
of progress or civilization, and a second, showing the areas of 
high climatic energy. The designated areas on these maps are 
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nearly identical in location. The areas of high climatic energy 
which include most of the United States, southern Canada, 
most of Europe, Japan, southeastern Australia, New Zealand, 
and a portion of Argentina are also the areas of marked civ- 
ilization. 

Migration of people and climatic factors—The effects of 
climate on the migrations of people are constantly before us. 
The southern invasion of pleasure- and health-seekers during 
the winter months to avoid the low temperature of the north 
illustrates the influence of climate. The movement of laborers 
from the wheatfields of the United States to Canada is an ad- 
justment to climatic effects. In Argentina the wheat-growers 
secure laborers from Italy during the harvest season. After 
the wheat has been cared for these Italian workers return to 
their native country. At can be said that nomadism is largely 
a human adjustment to climate, whether it is from plains to 
mountain valleys or across deserts. /The early migration of 
primitive man from his original home in Asia has been at- 
tributed to the change in climate. The dispersion of races in 
general has been explained on the basis of climate. The early 
records of the number and class of immigrants show a marked 
relation to adverse climatic conditions in the native countries 
of the immigrants. For example, in the nineteenth century 
the large Irish immigration into the United States was due 
primarily to excessive rains in Ireland. Abnormal crop fail- 
ures on account of adverse weather have had their influence on 
the number of emigrants. . It should be kept in mind, however, 
that climate is not the only factor affecting man; race, re- 
ligion, government, education, and many other important geo- 


graphic and nongeographic factors must be given due con- ‘ ~ 


sideration in accounting for man’s distribution and activities. 
ve Effects of physiographic elements on man—Land forms.— 
The relief of the land may favor or retard human activities. 
High mountains, lofty plateaus, and deep, narrow valleys are 
effective barriers in the path of man’s progress. The towering 
peaks of the Andes and Himalayas, and the lofty plateaus of 
Tibet and Bolivia offer little, if any, encouragement for human 
occupation. The Grand Canyon, over a mile deep and nearly 
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13 miles wide in places, is one of nature’s greatest phenomenal 
obstacles. Rugged relief reduces the area of land that can be 
used for agriculture. The inherent value of broken or ir- 
regular topography rests in mining, grazing, and lumbering in- 
dustries. In a number of cases the rugged lands prove at- 


Photo by W. I. Hutchinson, courtesy U. S. Forest Service. 
Fig. 10.—Bear Creek Trail, Winding Along the Face of Sheer Rock Cliffs in 
Colorado; Illustrates Transportation Difficulties in Mountains. The man and 
the mule barely find a foothold on the narrow path on the ledge at the left. 


tractive summer resorts, an activity of increasing importance 
of the so-called less useful lands. The more uniform or level 
land forms, such as plains and the bottom of valleys, constitute 
the chief seats of human interest; here are the extensive agri- 
cultural areas, the large, progressive cities, the manufacturing 
centers, and the efficient means of communication and trans- 
portation. 
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Water—Man’s dependency on water as an essential part 
of his diet is in itself sufficient to establish water as an im- 
portant geographic factor. The location of trails across deserts 
is largely in accordance with water levels where the nomads 
may obtain their supply of water. Refreshing springs or wells 
have always been a source of attraction. The presence of an 
ample supply of water for civic. purposes is one of the absolute 
necessities for urban development. 


Courtesy of United States Reclamation Service. 

Fig. 11.—Shoshone dam and $250,000 power plant, Shoshone reclamation 
project, Wyoming. The Shoshone dam is a rubble concrete arch, 328 feet 
high, with a crest length of 200 feet and a volume of 78,576 cubic yards. The 
reservoir formed by this dam has an area of 6,600 acres and a capacity of 456,600 
cubic feet of water. 

Waterways may be considered the natural avenues or chan- 
nels of transportation. Their presence has attracted man’s at- 
tention with the result that cities have developed on favorable 
river sites such as a high bank, a sharp curve or meander, at 
the junction of tributaries, and at the mouth. The construc- 
tion of canals to further river, lake, and ocean transportation 
indicates the relation of water to man’s activities. 

Ahe utilization of water for irrigation purposes, making it 
possible to reclaim thousands of acres of arid and semi-arid 
‘ land is another geographic importance of water. In numerous 
cases where water is stored for irrigation, there are found 


plants, utilizing water for power purposes (see Fig. 11). 
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Soils The nature of man’s most fundamental industry, 
agriculture, is profoundly influenced by soil conditions. A 
survey of the distribution of crops of a country, or on an indi- 
vidual farm, will show a close correlation between the variety 
of plants and the types of soils, such as hay crops on clay soils, 
corn on loam soils, and vegetables on muck soils. 

VSoils not only influence the kind of farming practiced, but 
also the prosperity of the industry. It can well be said that 
soil conditions go far towards determining industrial suprem- 
acy, affecting agriculture directly, which, in turn, affects manu- 
facturing, commerce, and life’s activities in general. 

Minerals.—Minerals have attracted the attention of man 
throughout the ages. Early adventures were frequently made 
in search for mineral wealth. Copper, gold, and silver have 
influenced man to the extent that he has endured the heat 
of the tropics and the cold of the frozen north to secure these 
earthly materials. 

/ Jt is scarcely necessary to say more than that, in brief, the 

‘ industrial progress of a nation is largely dependent on mineral 
resources. Iron and coal are recognized as industrial neces- 
sities, since no modern nation has advanced far without the 
use of these materials. /The increasing international interest in 
the conservation of mineral resources is indicative of the im- 
portance of minerals in man’s environment. 

Plants and animals as important geographic facters.— 
There are numerous forms of human activity that depend on 
plants and animals. Individual persons, as well as entire com- 
munities, are engaged in industries in which the biological ele- 
ments are necessities. The lumber industry, crop farming, 
horticulture, and gardening are a few of the occupations de- 
pendent upon the plants. The fur industry, the fishing indus- 
try, the dairy industry, and the meat-packing industry suggest 
the importance. of animals as elements affecting the nature of 
man’s activities. “Both plants and animals are essential food 
products. Man is physiologically dependent upon the plants, 
which are a sort of transformer of air, rocks, and water into 
valuable foods for man. Animals are equally important in 
providing essential food products. 
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Not all plants and animals are useful. Numerous ob- 
noxious weeds such as the daisy, thistle, dandelion may indi- 
rectly affect man by directly reducing the yield of his crops. 
It is also true that these weeds may require a considerable 
amount of work on the part of man to remove them from his 
cultivated field or lawn. Microdrganisms may introduce se- 
rious disease conditions. Their effect on man is possibly more 
destructive than the bigger forms of animal life. Various in- 
sects, particularly the malaria mosquito, the boll weevil, and 
the corn-borer may directly or indirectly affect man’s progress. 
Both malaria and yellow fever are mosquito borne diseases. 
The corn-borer has recently threatened the corn area of the 
central United States with failure. The boll weevil is re- 
sponsible for certain changes in the cotton-producing regions 
of the south. 

Man and his works as environmental factors—Man.—The 
term “ man ” as used here does not refer to the human race col- 
lectively, but to man as an individual or group. If the word 
“man ” had reference to mankind as a whole, there would ob- 
viously be no one else to act as an environmental factor to him 
or to be, as one might say, environed by man. But to think of 
man as a single person, or as groups of people, he (or they) 
may form an effective part of the environment of others. “His 
activities are influenced by the presence and behavior of other 
members of human society. y To understand man we should 
view him as an integral part of the environment.” 

When the Puritans landed on the shores of North America 
they were confronted with many new environmental factors. 
One of these factors included the American Indians. To the 
early settlers, these native American Indians were as much a 
part of the environment as the trees, hills, or water. It would 
be impossible to give a true account of the lives of the Puritans 
without referring to their relations with the Indians. 

A farmer recognizes the importance of a nearby commu- 
nity where he can sell his products and buy the necessary food, 
clothing, and implements. The members of this community 
represent an effective factor in his environment. The value of 
his land may be decidedly affected by the presence of this com- 


MAN’S ENVIRONMENT 57 


munity. In fact, he may eventually retire from farming and 
sell his farm for real estate purposes—thus responding to the 
influence of his environment. 

The influence of man on man is even greater in cities than 
in rural districts. Scarcely a moment of urban life is spent 
without being reminded of the presence of man. The crowded 
street cars, the perpetual hurry, the limited living quarters, 
and the public forms of recreation are a few of the conditions 
which man must meet in cities. His home, the city, represents 
largely a synthetic environment in which man is the most ef- 
fective factor. 

Works of man.—The activities of man differ fundamentally 
from those of plants, animals, and other environmental fac- 
tors, in having a more prominent aspect of construction and 
production. These artificial forms, including such as buildings 
and forms of communication and transportation, play an im- 
portant part on the stage of human development. It is suf- 
ficient at this time to say that the works of man constitute an ~ 
important factor in environment, one that cannot be disre- 
garded if a complete picture of man’s habitat is desired. 


Interrelation of Environmental Elements. 


Relative importance of environmental elements.—The 
frequent expression “climate is the most important environ- 
mental element ” is subject to conjecture, if unqualified. It 
may be true that climate is the most important element, but 
not in all cases. The reason for this assertion is based upon 
the fact that the environmental units—air, land, and water—- 
must be a part of every environment. They not only consti- 
tute the physical basis of life, but also affect the nature of all 
environmental elements. Their interrelation has been well 
expressed by Powell:* 

“The envelopes of air, water, and rock are so distinct that 
they can be clearly distinguished; and yet, when they are 
carefully studied, it is discovered that every one encroaches 
upon the territory of the others, not only by interaction, but 


1 Annual Report of the Smithsonian Institution (1895: 22-23). 


58 ENVIRONMENTAL BASIS OF SOCIAL GEOGRAPHY 


also by interpenetration. It has already been shown that the 
water penetrates deep into the rock. Every spring that falls 
from the hillside gives proof that the rocks above its level hold 
water, which they yield slowly as a perennial supply; every 
well proves that there is water below; every artesian fountain 
shows the existence of underground waters; and every boring 
in the crust of the earth, and every excavation in underground 
mining, discovers the presence of water. 

“ Wherever water flows, air flows with it, and all natural 
waters are permeated with air. 

“ The aqueous envelope is everywhere permeated with rock, 
which it holds in solution or suspension, and there is no natural 
water absolutely pure. The sea is full of salt. Salt lakes are 
more than full of salt, and so they must throw it upon the 
bottom; and the waters hold lime and many other substances. 
Not a drop of pure water can be found in the sea; not a drop 
of pure water can be found in a lake; not a drop of pure water 
can be found underground; it is all mixed to some degree 
with rock. 

“All natural waters are aérated. No drop of water un- 
mixed with rock and air can be found, except by the process of 
artificial purification. 

“But surely there is pure air? None at_all. There is no 
natural air unmixed with rock and water. All the air that 
circulates above the land and sea, within the ken of man, and 
all the air which circulates underground, is mixed with rock 
and water. 

“Pure air is invisible; it will not reflect; it is transparent, 
but will not convey light. Light is conveyed through the 
atmosphere by ether, and is reflected and refracted by rock 
and water; and it seems to be largely affected in this manner 
by rock. If the ambient air of the earth were pure, there 
would be no color in the sky, no rainbow in the heavens, no 
gray, no purple, no crimson, no gold, in the clouds. All these 
are due largely to the dust in the air. The purple cloud is 
painted with dust, and the sapphire sky is adamant on wings. 

“Land plants live on underground waters; were there no 
subterranean circulation of water, there would be no land 
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plants. Fishes live on underwater air; were there no circula- 
tion of subaqueous air, there would be no fishes in the sea. 
The clouds are formed by particles of dust in the air, which 
gather the vapor; were there no dust in the air, there would 
be no clouds; were there no clouds, there would be no rain.” 
Since the foregoing fundamental environmental units are 
interrelated, and again since they affect the nature of the 
climatic, physiographic, biological, and social conditions in the 
environment, it necessarily follows that these environmental 
elements are also interrelated. Climate is related to the 
physiographic elements, biological elements, and the social 
elements. Each one of these elements, namely, physiographic, 
biological, and social, is in turn related to climate. Thus, each 
element is dependent upon each other element. Their scale of 
importance and interrelationship is well balanced. 


Man’s Changing Environment. 


Dynamic nature of environment.—One of the first princi- 
ples of geography, as previously stated, is continual change. 
This dynamic characteristic as observed in man’s condition 
and behavior is partly the result of the instability of man’s 
surroundings. “His habitat or environment is constantly 
changing. Some changes are rapid and impressive, while 
others are imperceptibly slow and apparently ineffective. 
Land and water forms are comparatively constant environ- 
mental elements. Climate, soils, minerals, plants, animals, 
man and his works are recognized as variable environmental 
elements. Since location is a part of all elements, it neces- 
sarily follows that it changes or remains constant, depending 
on the condition of the elements to which it pertains. 

Tragedies of nature.—Quick and sudden changes in the en- 
vironment have impressed the minds of nearly every one. A 
tornado sweeping its way across a site of human occupation 
may destroy buildings, uproot trees, and bring terror if not 
death to those who fall within its path (see Fig. 13). Floods 
such as those which have occurred in the Ohio valley and the 
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Fig. 13.—Effects of Tornadoes and Forest Fires. 

Upper.—Scene in business section of Lorain, Ohio, after tornado that swept 
southern shore of Lake Erie in 1924. 

Middle.—Ruins of the H. J. Heinz plant, Princeton, Ind., damaged to the 
extent of over a million dollars by the tornado of March 18, 1925. This was 
the largest plant in the world devoted exclusively to the making of tomato 
catsup. This tornado killed about 25 people, injured some 200 others, and 
rendered homeless many more. (Photos by courtesy of W. H. Alexander.) 

Lower.—Backfiring to check a forest fire, Kootenai National Forest, Mon- 
tana. During the six years ending in 1922, forest fires in the United States 
averaged 33,500 annually, burning over more than seven million acres. (Photo 
by courtesy of United States Forest Service.) 
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Mississippi basins have laid waste thousands of acres of valua- 
ble land by the deposition of sand and gravel on fertile soil, 
by the destruction of plants and animals, by the inundation 
of homes, and the suppression of human life. The earth- 
quakes at San Francisco, the volcanic eruption of Mt. Etna, 
the landslides of the Alps are responsible for marked changes 
in man’s environment. Forests of great economic importance 
have been completely destroyed by fires. The terrifying con- 
flagrations of cities, as those which have taken place in 
Chicago, Boston, and Baltimore, stir the human imagination 
to the full realization of the instability or nonpermanency of 
man’s environment. 

Normal changes in man’s environment.—Other changes 
less dramatic than the tragedies of nature are slowly taking 
place, and have continued to do so throughout the history of 
the earth. Some land now far above sea level was at, one 
time covered with thousands of feet of water. Mountain 
building, as well as mountain destruction, has left its impres- 
sions on the surface of the earth. Deserts have replaced humid 
lands. Soils have been formed, and in many places they have 
been carried away by the forces of wind, water, and ice. But 
all of these changes have taken place largely with impercepti- 
ble slowness involving millions of years. It can be stated that 
since the beginning of human history there have been no strik- 
ing changes in the major land and water features of the earth. 
Mountains, plateaus, plains, valleys, oceans, seas, lakes, and 
rivers are much the same to-day as they were when man first 
appeared as an actor on the environmental stage. 

/Climate has been less stable than land and water forms. 
There seems to be the opinion among meteorologists that even 
within historic times climate has passed through changes of 
an appreciable degree. At least, there are records of unusually 
wet and cold years followed by dry and warm years. The daily 
weather changes are more pronounced than changes over a 
long peroid of time. A cold day may pass suddenly into a 
period of warm weather. Cloudy days, rainy days, foggy days, 
bright days, and the like have been experienced by nearly 
every one. 
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’ Soils and minerals are less variable than climate. Their 
manifestations of change are extremely slow, and are generally 
the effects of man’s activities, more so than the effects of the 
natural forces. ’ Indeed, where floods, or torrential rains have 
been active, there may be decided changes in the soils and 
mineral-character of the affected region. 

/ Man and his works constitute the most impressive normal 
changes in the human habitat. The increasing cities, the 
efficient means of transportation and communication, the im- 
provement in harbors, the reclamation of land, the destruction 
of forests, and the productive agricultural fields illustrate the 
effectiveness of man’s activities in changing the human sur- 
roundings (see Fig. 13). 

Summary.—In the foregoing discussion. an attempt has 
been made to disclose the fundamental characteristics of man’s 
environment as consisting of five major groups of elements, 
namely, (1) Locational, (2) Climatic, (3) Physiographic, (4) 
Biological, and (5) Social. These elements affect the distri- 
bution and activities of man; they are all interrelated; and 
they are constantly changing. Again, it may be well to state 
that the central theme of geography is the study of the recipro- 
cal relationship between man and his environment. The term 
reciprocal implies that attention is given not only to the effect 
of the environment on man, but also to the effect of man on 
his environment. 

In the remaining chapters, the following fundamentals 
should be carefully observed: (1) the geographical or recipro- 
cal relation between man and his environment; (2) the na- 
ture of the geographical relationship; (3) the cause of the 
geographical relationship; and (4) the consequences of the 
geographical relationship. In order to fulfill these desirable 
requirements, it is necessary to study the characteristics of 
the environmental factors, as well as the geographical rela- 
tionship. Since all the works of man and all the other en- 
vironmental factors are so universally thought of in reference 
to place, it seems appropriate to begin with some considera- 
tion of the geographical aspects of location. 

% 


oot CHAPTER IV 
LOCATION AS A GEOGRAPHIC FACTOR 


Introduction. 


Meaning of locationThe term location includes such 
things as position, shape, area, distance, accessibility, prox- 
imity, and remoteness or isolation. Location as a geographic 
factor applies not only to man and his affairs, but also to all 
the other environmental factors. It involves the answers to 
questions like: Where? How large? How far? In what 
direction? 

Importance of location.—Location is a geographical factor 
of fundamental importance. It largely discloses the nature of 
man’s environment, and profoundly influences the character of 
his activities. The hardy Norsemen were seafaring people be- 
cause of their location on the broken shores of Scandinavia. 
The ideal climate and soil conditions for corn-growing in the 
state of Iowa are matters of location. If man’s home is located 

‘in the Sahara Desert, he can scarcely pursue either the mari- 
time interest of the ancient Norsemen or the noble activity of 
the Iowa farmers. 

The significance of location is well expressed in the choice 
of residence. One need only start out to buy a home to find 
out that location has a very decided influence on its price. It 
is of material difference whether the home is favorably located 
in respect to transportation conveniences, and nearness to 
stores, schools, and desirable neighbors. The amount of sun- 
light and the extent of exposure to winds, too, are noteworthy 
factors of location which may determine the degree of human 
contentment. 

The business man is equally concerned with location. The 
department stores locate on a given street because of prestige 
and unified influence on buyers. The ten-cent stores fre- 


quently make very careful surveys, even counting the number 
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of people passing different corners in a day or a week, before 
deciding where to locate a new store. The manufacturer 
builds his plant according to geographic advantages, such as 
nearness to fuel, raw material, and market. Location affects 
distance, and distance is a geographic factor that often deter- 
mines profit. If a manufacturer has to bring his raw materials 
from a long distance, that increases his costs, and costs must 
be subtracted from his sales before he arrives at profits. Our 
railway-freight rates are commonly based on distance, and 
they affect the costs to both producers and consumers. 

Location often surpasses in force any other single geo- 
graphic factor. It affects not only individuals and industries, 
but also regions and nations. The strategic position of the 
West Indies would maintain their importance, irrespective of 
any commercial value. Miss Semple says * that Russia, with a 
vast area, an abundance of resources, a large population, has 
suffered retardation of progress because of her “ position on 
the outskirts of Europe, remote from its great centers of de- 
velopment,” but subject to the social influence of the inferior 
Asiatic neighbors. The intracontinental position of Germany 
with her rapidly growing population and her consequent de- 
sire for “a place in the sun” had much to do with the out- 
break of the Great War. The devastation of southern 
Belgium during the World War was in part due to her loca- 
tion between France and Germany. The northern position of 
Alaska is a geographic disadvantage which tends to outweigh 
the force of her resources. The position of little Holland at 
the mouth of the Rhine, opposite the Thames, and on the 
water route from the North and Baltic Seas to the Atlantic, 
contributed greatly to her becoming at one time the world’s 
leading commercial nation, and to enabling her to retain to 
this day a colonial empire far larger than herself in area and 
population. 

Location is dynamic in nature. It may change in impor- 
tance or effects, according to the distribution of man and his 
activities. Location involves both accessibility and isolation, 
and what meant the latter for a country in its early history 


1 Influences of Geographic Environment, p. 129. 
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may spell the former in its later development. The transfer 
of the higher civilization from the subtropical to the temperate 
lands, the movement of maritime interest from the inclosed 
seas to the open oceans, and the improvement in methods of 
transportation illustrate this changing nature of location. The 
trend towards relocation of business establishments, and the 
consequent depreciation or appreciation in value of land, may 
further indicate the instability of location. Someone has said 
that the life of a good residential street is only about a genera- 
tion. Location may be classed as a sort of invisible, intangi- 
ble element in environment, but it is none the less a vital 
factor in many human activities. 


Location and Man’s Distribution. 


Where people live.—In the first place it should be noted 
that man and his activities are practically limited to the 
surface of the earth, which comprises some 197,000,000 square 
miles. So far, he has penetrated not more than 6000 feet 
below the surface, nor has he ascended more than eight miles 
above it. Perhaps the most important, and certainly the most 
obvious, geographical characteristic of the earth’s surface is its 
division into land and water. 

As there is only about one-third as much land area as 
water, man’s habitat is thus further restricted, for everyone 
knows, and a look at the population map verifies the fact, that 
it is on the land that people dwell. This map also shows 
clearly at a glance that by far the largest part of the land is 
in what is called the Northern Hemisphere. It brings out 
just as clearly, too, the greater density of population in the 
Northern Hemisphere. The term “ Northern Hemisphere,” of 
course, means that part of the earth between the equator and 
the north pole. 

The poles and equator as reference points.—The north 
pole is of particular importance geographically because it is a 
fundamental point from which the location of other places on 
the earth’s surface is determined. It is the end of the diame- 
ter, or axis, on which the earth rotates once a day. This axis 
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of the earth points in general towards the North Star at all 
times; hence, the end of the axis next to the North Star is - 
called the north pole. Likewise, the opposite end of the axis 
is called the south pole, and is approximately under the South 
Star. 

In the daily rotation of the earth on its axis a ray of sun- 
light striking a point on the surface halfway between the 
poles (as at H, Fig. 14) describes a circle around the earth, 
which is called the equator. This equator is a fundamental 
reference line, and divides the earth’s surface into the North- 
~ern and Southern Hemispheres. 

The polar and tropical circles.—A further examination of 
the map in Figs. 1 and 2, showing the distribution of popula- 
tion in the Northern Hemisphere, discloses the fact that most 
of its inhabitants live between the tropic of Cancer and 
the Arctic Circle. These are two important reference lines fixed 
by the position of the earth’s axis with reference to the sun; 
by the rotation of the earth on its axis; and also by another 
motion of the earth; namely, its annual revolution around the 
sun. The path of this annual revolution of the earth is called 
the earth’s orbit, which is an ellipse at one of whose foci the 
sun is located. The plane of the earth’s orbit, that is, the 
surface of this ellipse is known as the ecliptic, or plane of revo- 
lution. During the annual revolution of the earth, its axis 
is always inclined 2314° from a perpendicular to the plane of 
the ecliptic. This constant 2314° inclination of the earth’s axis 
brings it about that when the earth is in one position of its 
orbit, called the aphelian position, the rays of the sun (which 
are practically parallel when they reach the earth, on account 
of the great size and distance of the sun) extend for 2314° 
beyond the north pole (as at A, Fig. 14) and fall 2314° short 
of reaching the south pole (as at B, Fig. 14). When the earth 
is in this position, the rotation of the earth on its axis results 
in the ray of sunlight, which just reaches the point A, describ- 
ing a circle around the earth 2314° from the north pole, called 
the Arctic Circle; while at the same time the ray striking B 
describes a circle 2314° from the south pole, called the Ant- 
arctic Circle. These two circles are the polar circles. 
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At this time, approximately June 21, the sun’s rays strike 
the earth’s surface at A and B at a tangent, that is, hori- 
zontally; while at point C, halfway between A and B, the 
sun’s ray strikes the earth vertically, that is, perpendicular to 
its surface. Consequently the same rotation of the earth, 
during which points A and B describe the polar circles, results 
in point C describing a circle about the earth 2314° north of 
the equator, called the tropic of Cancer, and at the same time 
in point D, just opposite C, describing a circle 2314° south of 
the equator, called the tropic of Capricorn. These two circles 
231° on either side of the equator are the tropical circles. 
These and all other circles on the earth’s surface parallel to the 
equator are known as parallels. 

It has been said above that most of the people of the 
Northern Hemisphere live between the arctic circle and the 
tropic of Cancer. The land area of this belt, about 26,000,000 
square miles, is just about equal to its water area, and con- 
tains some 65 per cent of the world’s population. This is 
quite a contrast to the corresponding part of the Southern 
Hemisphere between the tropic of Capricorn and the Antarctic 
circle, in which the water area is approximately twelve times 
as great as that of the land. Consequently, although the lo- 
cation of this land amidst so much water offers man relatively 
- favorable climatic conditions, yet its limited area includes only 
about two per cent of the world’s population. Part of the 
reason for the relatively small population in this part of the 
Southern Hemisphere is, however, due to its isolation, another 
locational factor. 

The population map, Figs. 1 and 2, shows that population 
is extremely sparse in the regions within the polar circles. But 
the belt between the two tropical circles shows a number of 
areas with relatively dense populations. The water area of 
this belt is about four times that of the land; nevertheless, 
this belt contains about a third of all the land in the world and 
supports nearly a third of the world’s population. 

Population and land masses.—Since people live chiefly on 
land, the distribution of the world’s population must neces- 
sarily be very closely related to the great land masses of the 
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earth—their size, their shape, and their proximity to, or isola- 
‘tion from, one another. These great land masses are known 
as continents. The largest one of all is Eurasia. It lies en- 
tirely in the northern hemisphere and for the most part north 
of the tropic of Cancer. Eurasia contains a total of 20,936,000 
square miles, or approximately two-fifths of the world’s land 
area; and it supports an even larger proportion of the world’s 
population, as its population is 1,390,000,000 out of a total for 
the world of 1,850,000,000. That is, some three-fourths of the 
world’s people here live on two-fifths of the land of the earth. 

The next continent in size, though not in population, is 
Africa, which lies in close proximity to Eurasia. Its 11,515,000 
square miles support about 138,000,000 people. On the other 
hand, contrasted with Eurasia both in size and population, is 
Australia, it being the smallest continent and having the 
smallest population. It lies wholly within the Southern 
Hemisphere, and its small population of 6,000,000 is due in 
part to its isolation from the other continents. 

Almost as close to.Eurasia as is Africa comes North 
America, which lies entirely in the Northern Hemisphere. Its 
9,323,000 square miles support a population of 156,000,000. 
The remaining continent occupied by man is South America, 
whose nearly 7,000,000 square miles contain some 65,000,000 
people, or less than half the population of North America. 
Most of South America lies in the Southern Hemisphere. Al- 
most entirely within the southern polar circle is another con- 
tinent as yet largely unexplored. It is called Antarctica, and 
is without permanent human inhabitants. 

The hemispheres.—Reference has already been made to 
the Northern and Southern Hemispheres. Many other - 
ways of dividing the earth into hemispheres are possible. One 
method in common use is to divide the earth’s surface by north 
and south lines into an Eastern and a Western Hemisphere. 
Lines extending from pole to pole on the earth’s surface are 
known as meridians. The meridian passing through Green- 
wich, England, is usually considered the prime meridian. It is 
numbered zero (0°) and is another fundamental reference line, 
as the east or west location of places on the earth’s surface is 


LOCATION AS A GEOGRAPHIC FACTOR 69 


measured from the prime meridian (see Fig. 2). There are an 
infinite number of meridians, as is also true of parallels, but 
only a few of them are indicated on maps or globes. Both 
meridians and parallels are numbered in degrees, a degree 
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Fig. 14. 

I. Aphelian position of the earth. June 21, swmmer solstice. 

Il. Perihelian position. December 22, winter solstice. 

III. Position of the earth at the time of the Equinoxes, March 21 or Sep- 
tember 22. At these times the sun’s rays extend from pole to pole. 
~ being %00 of the circumference of a circle. Just as any parallel 
is so many degrees north or south of the equator (num- 
bered 0°), so any meridian is so many degrees east or west of 


the prime meridian, 
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Distances from the equator measured along a meridian are 
expressed as degrees of latitude, while distances from the 
prime meridian measured along a parallel are expressed as de- 
erees of longitude. Since the meridians come together at the 
poles, and longitude is measured along the parallels between 
meridians, it follows that a degree of longitude is longest at 
the equator and gets shorter nearer the poles. This is evident 
from III, Fig. 14 because a degree of longitude is always 460 
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Fig. 15.—Why a degree of latitude is longer near the poles than near the 
equator. A cross section of the earth through the poles (see ellipse, heavy dark 
curve) differs from a true circle (zy) in being flattened at the poles (NP and 
SP) and bulged at the equator (H and R); hence an arc, NPA (part of a circle 
with center at D), is longer in miles than an are, HB, (part of a circle with center 
at O), when the angles at O and D are equal. 


of a parallel and the parailels decrease in length from the 
equator to the poles. 

The length of a degree of latitude, on the other hand, is 
longer near the poles than near the equator, because the earth 
is not a true sphere but an oblate spheroid slightly flattened at 
the poles. This results in the part of any meridian near the 
poles being the arc of a larger circle than is the part of the 
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same meridian near the equator. Now a degree of latitude on 
any part of a meridian is %co of the complete circle of which 
that part of the meridian is an arc. Thus in Fig. 15 a degree 
of latitude between NP and A is %oo of the circle NP-A- 
W-Z-U, while a degree of latitude between B and E is %oo 
of the circle B-E-F-H. Therefore, a degree of latitude near 
the poles is longer than a degree near the equator. 

The meridian of 20° west longitude and the one of 160° 
east longitude divide the earth into the halves named above as 
the Eastern and Western Hemispheres. North and South 
America are practically all in the Western Hemisphere, while 
all the other inhabited continents are in the Eastern Hem- 
isphere. 

The marginal location of people—Another locational 
aspect of the distribution of the world’s population is the con- 
centration of people along the margins of the continents, and 
the relative sparsity of population in the continental interiors. 
Thus Eurasia shows a density of 250 to 500 or more people 
per square mile along much of its eastern, southern, and west- 
ern margins, while large areas of its interior have less than 
two inhabitants per square mile. And in South America 
probably 96 per cent of its population live within one hun- 
dred miles of the coast. Among the reasons for the greater 
density of continental population along the margins than in 
the interiors are the locational factors of position, distance, 
and accessibility. 


Location and Man’s Activities. 


Economic activities.—Location is exceedingly important in 
all economic activities. Thus the area of the land cultivated 
by a farmer affects the type and methods of his agricultural 
practice and the quantity of his product. Labor, land, and 
other capital (such as live stock, machinery, seed, and 
fertilizer) are always combined to carry on agriculture. If the 
area of the land used is large in proportion to the amount of 
labor and other capital employed upon it, we have what is 
called extensive utilization of land, or extensive farming. On 
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the other hand, if the amount of labor and other capital used 
is large in proportion to the quantity of land on which it is 
used, we have intensive utilization of land, or intensive farm- 
ing. The more intensive the farming, the greater the product 
per acre is likely to be; whereas, in extensive farming, al- 
though there may be a smaller yield per acre, there is usually a 
larger product per capita or per man. As area thus affects the 
farmer’s production, likewise distance, another locational fac- 
tor, influences the marketing of his products. Thus, the dis- 
tance of a market from his farm may so increase the cost of 
disposing of his products as to reduce materially his profits, 
or even to result in a loss. 

In manufacturing, too, location is fundamental, inasmuch 
as such factors of plant location, as accessibility of raw mate- 
rial, nearness to a labor supply, proximity to the market, and 
availability of good and cheap transportation facilities, may 
be expected to contribute vitally to the success of the enter- 
prise. 

Other economic activities, such as fishing, mining, com- 
merce, transportation and communication, are all related in 
one way or another to location. For instance, in transporta- 
tion, distance is an important factor. Ordinarily, other things 
being equal, the shortest distance between the starting point 
and the destination of a trip, a voyage, or a shipment, is the 
most desirable route. For this reason ocean steamers follow 
as far as possible what are called “ great circle routes.” The 
equator, any two meridians which divide the earth into hemi- 
spheres, and any other circle which bisects the earth’s surface 
are known as great circles. The shortest distance between any 
two points on the earth’s surface is along the circumference of 
a great circle (see Figs. 16 and 26). 

One way in which distance affects economic activities is 
in the matter of the time involved. Time enters the calcula- 
tion in two principal ways. The greater the distance to be 
overcome, in transportation for example, the greater the 
amount of time required; and the more time consumed the 
more costs accumulate in the way of wages, interest, deprecia- 
tion, and so forth. The other way in which time affects the 
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proposition as related to location is that the time at any given 
place depends directly upon its distance or longitude east or 
west of the prime meridian. 


Fig. 16.—Showing approximate Great Circle route taken by Lindbergh. 
A straight line on this map from New York to Paris would not be the shortest 
route between these two cities. 


Time as an Element of Location. 


Longitude and time.—Since a circle or parallel is divided 
into 360° and the earth turns or rotates towards the east once 
every day of 24 hours, it follows that each hour it passes over 
% of 360° or 15° of longitude. Therefore, so far as the 
earth’s rotation towards the east, or the apparent motion of 
the sun toward the west is concerned, two places 15° apart 
will hdve an hour’s difference in time, the place farther west 
having the earlier time. Likewise, a difference of longitude of 
90° between two places causes a difference of six hours in time; 
or, conversely, if one place has six hours earlier time than an- 
other, it is normally to be expected that the second place is 90° 
east of the first. | 
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Standard time belts.—These differences in time at various 
places would result in much confusion in human affairs, such 
as railroad time-tables which give the time of arrival and de- 
parture of trains at many stations, were it not for the adop- 
tion of what is called standard time. This involves the use 
of the local mean time of the meridians 15°, 30°, 45°, and so 
forth, east and west of the prime meridian. In the United 
States, for example, the time of each of the four meridians 75’, 
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Fig. 17.—The standard time belts of the United States. The time of the 


meridian, marked in a belt or zone, is used as the standard time for all places 
in that belt. 


90°, 105°, 120°, W. long. constitutes the standard time of the 
Eastern, Central, Mountain, and Pacific Belts respectively, 
all places within each belt thus having time one hour earlier 
than the time of places within the belt next east of it (see 
Migs. 

International date line.—Since each 15° farther west means 
another hour earlier it would result that 360° farther west 
would mean 24 hours earlier, or a whole day earlier. But 360° 
brings one back to the starting point, and it being manifestly 
impossible to have to-day and yesterday at that point at the 
same time, it became necessary to settle upon some point or 
line at which the day should change or the new day begin, 
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Fig. 18.—The International Date Line, at which each new day begins. 
Since this line moves eastward along with the earth as it rotates, it leads the 
new day, which is therefore following the date line, that is, just to the west of it, 
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This line, agreed upon by the leading nations of the world, is 
known as the international date line (see Fig. 18). The line 
adopted was the meridian of 180°, with the exception of two or 
three places where the line is crooked to prevent its passing 
through populated places which would result in confusion. 
Ships crossing the international date line from the west repeat 
a day in their calendar, while those crossing it towards the 
west drop out a day. 
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Fig. 19.— Diagram Illustrating How Two Lines (the international date line and 
the midnight line) Separate the Two Days on the Earth. 


This change in time may be better understood if an analy- 
sis of Figure 19 is carefully made. In this diagram the North- 
ern Hemisphere is shown as viewed from the north pole. 
Meridians are drawn at intervals of forty-five degrees. The 
midday sun for Tuesday, March 21, is directly over the 45° 
meridian (W. long.). Directly opposite the midday sun, on 
the other side of the earth, is midnight (135° E. long.). 

Since a new day always starts at midnight, the question 
arose as to where it should begin first. So it was established 
by international agreement that this new day should start 
first at the international date line whenever this line passed 
the midnight position. This new day is Wednesday, according 
to this diagram. 

We then have Wednesday in all parts of the earth from the 
international date line west to 135° East longitude, which is 
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the midnight point at this time. The rest of the world has 
Tuesday. If the international date line were at the midnight 
point, and it were Tuesday at the midday point, then it would 
be Tuesday all over the earth; but that is not the case, as 
shown in this diagram. The international date line has ro- 
tated eastward with the earth a distance of 45° from the mid- 
night point. Thus, this distance of 45° is having Wednesday, 
the new day. While the earth rotates in an eastward direction, 
the portion of the earth which has Wednesday becomes 
greater, until finally it is Wednesday in all parts of the earth. 
Then, as the international date line passes the midnight posi- 
tion again, another day is born, Thursday, and so the cycle of 
time continues to turn. 

Thus, the two days usually on the earth at the same time 
are separated from each other by two lines: (1) the midnight 
line, which stays opposite the noonday sun; and (2) the mov- 
ing international date line, just west of which is the new 
(later) day. | 

Business and the calendar.—Webster says a calendar is an 
orderly arrangement of the divisions of time, as days, months, 
and years, adapted to civil life. It may be a record of time, 
but not exactly an orderly arrangement of this time, as ex- 
emplified by the present calendar system. One is not sure, 
until he looks at the calendar, on what day of the week the 
month begins, nor on what day a certain date falls. 

There is a movement to improve and simplify our calendar. 
The new calendar, as proposed by the Cotsworth International 
Fixed Calendar Association, would have every month like 
every other month, all having twenty-eight days, and all be- 
ginning on Sunday and ending on Saturday. Each month 
would have exactly four weeks of seven days each. As each 
month, except February, would thereby lose a few days, it 
would be necessary to add another month (to be called “ Sol”), 
which would be placed between June and July, as at that 
time of the year the change would cause the least confusion 
with respect to the seasons. A 365th day would be added as 
December 29, but it would never be a week day. This day 
would be inserted as an extra Sabbath between Saturday, De- 
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cember 28 and Sunday, January 1, and would be called Year 
Day. Every fourth year the additional day which is now 
given to February would be inserted between June and the 
new month “ Sol,” as an additional Sabbath. 

Some of the suggested advantages of this change are: every 
Sunday of every month of every year will be either the first, 
the eighth, the fifteenth, or the twenty-second, and so with 
the other days of the week; the nineteenth, for instance, will 
always mean the third Thursday; one can calculate instantly 
the exact day of payments to be made; one wiil not be pay- 
ing rent at the rate of more per day in some months than in 
others. In business the inconvenience of having some months 
of four weeks, and some of five, will be eliminated. Holidays 
will be fixed, and can by law become a week-end vacation pe- 
riod. 

In some cases business houses have already adopted a 
twenty-eight-day month. While this may mean extra ac- 
counting for them, they nevertheless find the saving pays for 
the trouble. An instance of this is briefly discussed in the fol- 
lowing quotation from the Industrial Digest: “In the case 
of the Eastman Kodak Company we have adopted the 
thirteen-period calendar for all factory records and accounts 
beginning January 1, 1928. The chief benefit to be obtained 
is that all periods will be comparable without any adjustment 
being made for the unequal number of days and the unequal 
number of weeks. No adjustment will be necessary in the fac- 
tory cost, burden, and productions reports; the splitting of 
payrolls will be unnecessary; the burden reports will be com- 
parable for different periods of the same and for corresponding 
periods of different years without any adjustment. Of course, 
there will be a slight additional expense involved in making 
thirteen statements a year instead of twelve, but the saving 
due to the elimination of adjustments will far outweigh this 
item.” 

Location and political activities—When in the lower 
stages of human culture, such as the hunting and fishing com- 
munities of the savage stage, the pastoral nomads of bar- 
barism, or even the half civilization of primitive agriculture. 
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people tend to occupy scattered locations. The groups are 
generally small and detached, for their methods of utilizing the 
land and other natural resources are, as a rule, not economical, 
and, consequently, relatively large areas are needed to sup- 
port even small population groups. Thus, when the Euro- 
peans first came to North America they found the vast region 
occupied by Indians who lived and hunted in widely scattered 
regions. Even in the case of the Iroquois “ Nations” of New 
York and the Lower Lake regions, perhaps the most advanced 
and best-organized Indians east of the Mississippi, we find 
that at least one of their groups, the Tuscaroras, occupied a 
position as detached as the southern end of the Appalachians 
in North Carolina. Among primitive peoples in general, scat- 
tered location is the normal condition. 

In all stages of civilization, however, scattered location 
results whenever one people expands or encroaches upon an- 
other race until it begins to appropriate the invaded territory. 
One theory of the origin of the state is that it grew out 
of the political control forced upon such defeated peoples by 
the victorious groups, who proceeded to establish themselves 
in strategic locations from which they could rule the land and 
exact tribute from the vanquished race. At any rate, invasion 
and conquest have usually resulted in political control enforced 
at first from scattered and strategic locations. Such, for ex- 
ample, was the case of the invasion, conquest, and government 
of Mexico and South America by the Spanish in the fifteenth 
and sixteenth centuries. 

The importance of location in political affairs is evidenced 
by the custom and desire of the leading nations of the world 
of having an assured frontage upon the ocean or upon one of 
its connecting seas. Thus we find England, France, Spain, 
Portugal, Brazil, and Argentina facing the Atlantic; Chile, 
Japan, and China upon the Pacific; Italy on the Mediter- 
ranean Sea; and Germany on both the Baltic and the North 
Seas. Russia, dissatisfied with her outlook upon the winter- 
frozen Baltic and the Arctic Ocean, and balked by the rival 
nations of western Europe in her attempt to get an outlet upon 
the Mediterranean Sea or the Indian Ocean, finally reached 
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out thousands of miles across Siberia to secure a position upon 
the Pacific, where her efforts to get an ice-free port led to her 
unsuccessful war with Japan in 1904. 

Location as a factor in political geography is also illustrated 
in the strategic positions of the capitals of states and nations, 
as, Columbus in central Ohio and Moscow in central Russia, 
or Washington on the Potomac and London on the Thames. 
Its importance is seen, too, in boundary disputes such as that 
between Pennsylvania and Maryland which resulted in the 
“Mason and Dixon Line” and that between Ohio and Mich- 
igan which resulted in the “Toledo War,” or such as those 
between Bolivia and Paraguay, and between Chile and Peru, 
which for years were a source of political trouble in South 
America. 

Location in military and historical geography.—In mili- 
tary geography strategic positions are often the key to success 
in military and naval operations. In the Old French and 
Indian War between the English and the French for the pos- 
session of North America the “Forks of the Ohio” where 
Pittsburgh now stands was a key-position desired, and bit- 
terly fought for, by both sides. In our Civil War the strategic 
position of Vicksburg had to be taken before the Mississippi 
could be opened, thus cutting the South in two. In the recent 
Great World War the position of Belgium between Germany 
and what she thought the vulnerable part of France led to 
the invasion by Germany of Belgium, a neutral country; and 
the position of Germany on both the Baltic and the North 
Seas, connected by the Kiel ship canal, made it difficult for 
the Allies to bottle up the German fleet, even with superior 
numbers. 

These are also examples of locational influences in his- 
torical geography. Others might be cited throughout all his- 
tory, ancient or modern. Thus, the position of Egypt in the 
fertile Nile valley, protected by deserts on two sides and the 
Mediterranean Sea on another, permitted the development of 
one of the world’s earliest civilizations. The location of little 
Phcenicia on the eastern margin of the Mediterranean, at the 
meeting point of Asia, Africa, and Europe, allowed that little 
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country to become a trading and colonizing nation of a fame, 
success, and importance exceedingly great in proportion to the 
size of its territory or its population. The advantages of a 
peninsular position, particularly in the early development of a 
nation, are illustrated in the histories of Greece, Rome, Spain, 
Portugal, and Scandinavia. Modern England and Japan owe 
much of their success to their insular location. While of our 
own country, Miss Ellen Semple, one of our foremost social 
geographers, says: “ The most important geographical fact in 
the past history of the United States has been their location 
on the Atlantic opposite Europe; and the most important 
geographical fact in lending a distinctive character to their 
future history will probably be their location on the Pacific 
opposite Asia.” 


CHAPTER V 
MAPS AND THEIR INTERPRETATION 


Maps as Records of Location. 


Definition of a map.—A map is a graphic representation of 
the earth or some part of the earth. It is of basic importance 
in all geographic study. Professor J. Paul Goode, our foremost 
American cartographer, says, “A map is a written language 
expressed in a system of shorthand, and one that can be 
easily understood.” 

Utilization of maps.—The pictorial character of maps, the 
brevity of expression on maps, and the value of the informa- 
tion represented on maps have made them an indispensable 
part of the equipment of every progressive home, school, and 
business institution. 

The pictorial aspect of maps is of vital significance. It 
has a psychological effect in attracting attention, maintaining 
an interest, and producing an impression which the mind will 
carry long after written or spoken words are forgotten. A 
place definitely located on a map is not so easily forgotten. 
The business man appreciates the visible advantages of maps 
in advertising his products. The information which people 
in general have about the earth’s surface has been obtained 
from maps. It may be correct or erroneous, depending largely — 
upon the type of map used as a source of information. 

Brevity is another valuable attribute of maps. A carefully 
selected and applied method of graphic representation may 
guard against needless waste of time, energy, and material. 
At present it is almost impossible to glance through textbooks, 
newspapers, current magazines, books of travel, and even oc- 
casional novels, without seeing maps of one sort or another. 
This illustrates the importance that authors and editors place 
on maps as a means of conveying ideas which could otherwise 
be conveyed only by pages of description. 

82 
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Maps are valuable not only as a means of conveying ideas 
in a concise and graphic form, but they also serve as an indis- 
pensable source of information which cannot always be 
successfully expressed in words. The representation of antici- 
pated or proposed projects, the recording of new facts from ex- 
periments or explorations, the location of transportation and 
communication lines, and the plotting of distribution factors 
are a few of the countless examples of progress that maps can 
express by various ingenious methods. 

Maps play an important part in business. Professor 
Eugene Van Cleef of Ohio State University says, ‘ Maps save 
words,, reveal direct information, emphasize relative and 
comparative situations, attract interest, and bring to life facts 
hidden in unplotted data. When we use them to the limit we 
shall have progressed far in our goal towards successful busi- 
ness efficiency.” The average business man has learned to 
recognize some of these valuable characteristics of maps. 
Helen Strong, cartographer for the United States Department 
of Commerce has stated that “the general of an army would 
not think of laying out an important campaign without maps, 
and business men are coming to the same point of view—they 
need a political or physical map showing towns and railroads. 
These may be used in marking out market areas, in plotting 
sales territories, and in indicating lines of expansion and dis- 
tribution of salesmen or products. In studying a given situa- 
tion practically every kind of map, in addition to the political 
or physical, may be used—climatic maps, topographic maps, 
maps of mineral resources, soil maps, population maps, and 
so on down the list.” 

Some of the requests that come to Miss Strong’s office em- 
phasize the importance of maps. “The manufacturer of oil- 
drilling machinery called upon to deliver it to an unknown 
place in the interior of Venezuela wants a map showing the 
spot and the roads leading to it. One man may ask for a 
black-and-white base map; another wants details regarding 
the Belgian Congo; the Army Air Service may be searching for 
a map of South America to use in planning its flight around 
that continent; some one on the Pacific Coast may want a set 
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of maps to fit into the window frames in his office; a firm of 
engineers in Texas needs maps and data regarding the inland 
waterways along the Gulf of Mexico; others need topographic 
sheets to use in planning sales and developing certain market 
areas. Without the map as a tool and a background these men 
would be without guide, as is a motorist who goes hit or miss 
in a strange country and is lost.” 

Classification of maps.—The bases for the classification of 
maps are numerous and not always clearly defined. A broad 
grouping, one that has met some approval, involves the classi- 
fication of maps into: first, a class of maps which concern a 
large area, and consider the curvature of the earth’s surface; 
and, second, maps of small areas, which do not necessitate a 
consideration of the earth’s spheroid form. Another classifica- 
tion deals with: first, physical maps; and second, nonphysical 
or flat maps. A third method is based upon the purpose of the 
map. The major groups in this classification are presented in 
brief. The number of subdivisions is nearly unlimited, so only 
a few are listed. There are also other major divisions which 
have not been included. The recorded groups involve 
primarily those which are of general value: 


PARTIAL LIST OF MAPS CLASSIFIED AS TO PURPOSE 


Physical: Economie: Political: 
Geologic ~ Industrial Population 
Relief Agricultural Countries 
Soil Commercial States 
Weather and Climate Mining Cities 

Historical: Railroad Townships 
Ancient Traction Boundaries 
Medieval Automobile Military: 
Modern Aviation Outpost 

Road Campaign 
Telephone, Telegraph, Range 
and Cable 


Some maps are misleading.—Maps have often been given 
the name Ananias. Those who remember the story of Ananias 
and Sapphira will remember how they “held some back.” 
Maps may also “hold something back ” unless carefully in- 
terpreted. 
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An examination of a map constructed on the Mercator 
projection represents Greenland as being larger than South 
America, when, as a matter of fact, South America is nine 
times as large as Greenland. Suppose that a Russian map- 
maker desired to show the extent of Bolshevism in the world 
to-day. If he used a Mercator map, and colored red all re- 
gions under the sway of Bolshevism, the map would make 
apparent an alarming situation—that almost half the world’s 
area was under Russian influence. This exaggeration of 
thought expressed by the map is due to the method of projec- 
tion and interpretation. 

An improper use of the scale of a map may be equally 
responsible for misconceptions. If the scale of the map is not 
the same in all parts it should be known, in order to make 
the necessary correction. Many of the maps issued by trans- 
portation companies change the scale of the map, in order to 
place undue emphasis on the view which they desire to convey 
to the public. A recent map of one of the Great-Lakes lines 
represents the Lakes as comprising an area greater than all 
land in the United States east of the Mississippi and north 
of the Ohio River. This apparently increases the length of 
the voyage which may have an advertising value, but a false 
one. The map-makers of railroad routes have sometimes been 
called distortionists because they use every means of graphic 
misrepresentation to make a certain route seem direct and 
most advantageous. 

The composition of two maps of different scales may prove 
disastrous. The tendency is to have a small-scale map of the 
United States and a large-scale map of Europe or South Amer- 
ica. Such a comparison cannot prove successful. The study 
of extensive areas as represented by a large-scale map may 
also be misleading. It is the common belief that Africa has 
no rivers except the four or five large ones—an erroneous idea 
resulting from the use of large-scale maps. 

The type of symbols or methods of coloring, accompanied 
by skilled workmanship, may be another means of misleading 
the reader. A dark red color over a small area may be more 
effective than a light red color over a large area. The use of 


86 ENVIRONMENTAL BASIS OF SOCIAL GEOGRAPHY 


heavy shading may place the emphasis on the wrong factor. 
These erroneous factors of maps demand a considerable degree 
of attention in order to guard against their fallacy. 

An ideal map.—An ideal map should have one purpose, 
represented in a simple, legible, accurate, and beautiful form. 
All areas should have their true shape; they should retain 
their relative sizes; and the distance of every place from every 
other should bear a constant ratio to the true distance upon 
the earth. These properties can be represented on the globe, 
but are not easily secured on a flat map, and never all on the 
same map. 

The globe, a miniature of the earth.—A globe is a true 
representation of the earth. It is a source of accurate ideas 
regarding the shape, size, and position of the earth’s features. 
Formerly, the globe was of far greater practical importance 
than it is to-day. Now for the most part globes are “ dusty ” 
and “relegated to the position of an ornamental accessory in 
libraries and classrooms.” This unfortunate condition can be 
accounted for largely by the great improvement that has taken 
place in the production of wall maps and atlases. Their excel- 
lence in the representation of details and their cheapness have 
contributed to their universal use, while the greater cost and 
difficulty of using globes are reasons for their limitations. 

Although a globe may not meet the practicability of maps, 
it has many advantages over the flat maps in showing, without 
distortion, the true shape, size, and position of the earth’s 
major surface features, such as the continents and the oceans. 
The shape of the globe is similar, and in proportion to, the 
form of the earth. The motions of the, earth can be success- 
fully illustrated with a globe. Thus, study of location is 
greatly facilitated with the aid of a globe. 


Map Projection, 


Map transition—Map projection or trausition may be 
defined as “a systematic drawing of parallels and meridians 
for the whole earth, or some portion of it, on a plane surface.” 
In the representation of the curved surface of the earth or any 
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portion of it, on a plane surface, a considerable amount of dif- 
ficulty is encountered because no portion of the surface of a 
sphere or spheroid can be spread out in a plane without some 
stretching or tearing. This can be seen by attempting to 
flatten out a cap of orange peel or a portion of a hollow rubber 
ball; the outer part must be stretched or torn, or both, before 
the central part will come into the plane with the outer part. 
This is exactly the difficulty that has to be contended with in 
map making. 

There are some curved surfaces, however, that can be 
spread out into a plane without stretching or tearing. Such 
surfaces are called developable surfaces, and include such as 
the surfaces of a cone or cylinder, while those like the globe are 

called undevelopable. Ifa cone of revolution, or a right circu- 
lar cone as it is called, is formed of thin material-like paper, 
and if it is cut from the base to the apex, the conical surface 
can be spread out in a plane with no stretching or tearing. 
Any curve drawn on the surface will have exactly the same 
length after development that it had before. In the same way, 
if a cylinder surface is cut from base to base, the whole surface 
can be rolled out in the form of a plane without any distortion. 
The Mercator projection is constructed on this principle. 

Mercator projection.—One of the most valuable events 
of the sixteenth century was the invention of the Mercator 
projection. It was perfected by Gerard Kremer, which name, 
meaning merchant, was latinized in accordance with the cus- 
tom of the time, into Mercator. It is possible that Mercator, 
being a globe-maker, devised his map in the following way: 
He probably removed the gores from a globe by cutting them 
along the meridians, but did not quite cut the gores in two 
across the equator. When he removed the map, he laid it 
down flat, which represented a plane surface. This was still 
inconvenient, for the map showed hiatuses, or vacant spaces, 
between the gores. To eliminate these hiatuses, he joined 
the gores along the meridians. He discovered that he had 
introduced exaggeration into his projection, which increased 
as the polar regions were reached, owing to fact that the dis- 
tance between the gores was greater as the poles were reached. 
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In order to balance up his map, he introduced distortion in 
latitude as he had distorted longitude. The result was that he 
restored somewhat the balance of the map as to shape. 

The Mercator method may also be demonstrated by im- 
agining a cylinder (a developable surface) placed over a globe. 
Then let straight lines be drawn from the center of the globe 
through points on its parallels and meridians, and projected 


Adapted from map of Rand, McNally & Co. 
Fig. 20.—Mercator’s Projection of the World. 


until they touch the cylinder. Then the cylinder is cut from 
base to top and opened out into a plane. It will have a grill 
of parallels and meridians which are straight lines and per- 
pendicular to each other. Every parallel is shown as having 
the same length as the equator, and the meridians are elon- 
gated in proportion to the parallels. 

Thus the parallel of 60° north or south is, on a globe, half 
as long as the equator, but it is represented on the Mercator 
projection as the same length. Since the meridians are pro- 
portionately elongated, a place on the 60° parallel is drawn 
approximately four times its true size. Greenland appears 
as large as South America, when, -in fact, South America is 
nine times as large as Greenland. These exaggerations in area 
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can be offset in part by properly adjusting the scale of the 
map. It can be said that within 30° of the equator the Mer- 
cator projection does not offer serious exaggeration in area or 
shape (see Fig. 20). 

The Mercator projection was primarily designed for the 
construction of nautical charts, and in this field has attained 
_an importance beyond all others. The useful features of the 
Mercator projection in world maps have recently been well 
presented by Deitz and Adams of the United States Coast and 
Geodetic Survey, who say: 


Granted that on the Mercator projection, distances and areas 
appear to be distorted relatively when sections of the map 
differing in latitude are compared, an intelligent use of the mar- 
ginal scale will determine these quantities with sufficient exact- 
ness for any given section. In many other projections the scale 
is not the same in all directions, the scale of a point depending 
upon the azimuth of a line. 

As proof of the impossibilities of a Mercator projection in 
world maps, the critics invariably cite the exaggeration of 
Greenland and the polar regions. In the consideration of the 
various evils of world maps, the polar regions are, after all, 
the best places to put the maximum distortion. Generally, our 
interests are centered between 65° north and 55° south latitude, 
and it is in this belt that other projections present difficulties in 
spherical relations, which in many instances are not readily 
expressed in analytic terms. 

The Mercator projection embodies all the properties of con- 
formality, which implies true shape in restricted localities, and 
the crossing of all meridians and parallels at right angles, the 
same as on the globe. The cardinal directions, north and south, 
east and west, always point the same way, and remain par- 
allel to the borders of the chart. For many purposes, as in 
meteorological charts, for instance, this property is of great 
importance. Charts having correct areas with cardinal di- 
rections running every possible way are undesirable. 

While other projections may contribute their portion in spe- 
cial properties from an educational standpoint, they cannot 
entirely displace the Mercator projection, which has stood the 
test for over three and a half centuries. It is the opinion of 
the authors that the Mercator projection, not only is a fixture 
for nautical charts but that it plays a definite part in giving 
us a continuous conformal mapping of the world. 
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Mollweide’s homolographic projection.—This projection is 
one of the basic methods for the representation of the entire 
globe without serious distortion of area. It is known as an 
equal-surface projection, that is, a square inch upon the map 
in one place and a square inch in another place are equal in 
area. The equator and parallels are drawn proportional to 
those on a given globe, and are straight lines. The meridians 
divide the equator into equal parts, and converge at the poles. 
The central meridian is half as long as the equator, and is a 
straight line, whereas all others are curved. The whole map 
has the form of an ellipse. 
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Fig. 21.—Mollweide’s Elliptical Projection of the World. 


Areas are equal all over the map, but the shape of con- 
tinents is greatly distorted, and the distortion increases with 
distance from the central meridian. (See Fig. 21.) 

The objectionable features of the homolographic projection 
have led to intensive research on the part of cartographers to 
improve the representation of the world on a single map. 
These efforts have resulted in the perfection of many valuable 
projections, among which, one, Goode’s homolosine projection, 
is particularly outstanding. | 

Goode’s irregular homolographic or homolosine projection. 
This is an equal-area projection, accurate to scale within 
40° of the equator. Each continent is drawn on a separate 
central meridian, so that no part of the map is far enough 
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from a center to be seriously distorted. It is pointed out in 
Mollweide’s projection, of which Goode’s projection is a modi- 
fication, that distortion of shapes increases with distance from 
the central meridian. 

Thus, with a central meridian for each continent, the dis- 
tortion of an area is reduced. The use of several centers has 
been made possible by interrupting the continuity of the 
projection, in oceans if land is to be emphasized, and in con- 
tinents if continuity of oceans is desired. 
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Adapted from maps of the Hammond Map Company. 


Fig. 22.—Goode’s Homolosine Equal-Area Projection. 


In the Mercator and Mollweide’s projections this adjust- 
ment is not made, therefore necessitating stretching of the 
surface, which introduces exaggeration and distortion of land 
and water areas. 

The equator in Goode’s projection is divided into equal - 
parts, and the meridians are curved lines, conforming to the 
nature of the interruption of the map’s continuity. The par- 
allels are straight lines. The latitudes above 40° are drawn 
on a different scale from that used for latitudes below 40°, thus 
further reducing the distortion of shape. (See Fig. 22.) 

Other favorable projections which show world areas are: 
Aitoff’s equal-area projection, Gugou’s doubly periodic projec- 
tion of the spheres, Van der Grinten’s projection, Denoyer’s 
homolographic projection, Cahill’s butterfly projection and 
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Lambert’s equal-area projection of the Northern and Southern 
Hemispheres. 

Hemispherical projections.—The principle of these projec- 
tions consists in the direct projections of the points of the 
earth by straight lines drawn through them from some given 
point. The primary projections of this group are orthographic, 
stereographic, globular, gnomonic, and Lambert’s azimuthal. 

In the orthographic projection it is assumed that the 
observer’s eye is at a very great distance away from the earth 


Adapted from Maps of Rand McNally & Co, 
Fig. 23.—Hemispherical Projection of the World. 


and on the same side of the earth as the plane of the map 
projection. The parallels and meridians are projected toward 
the observer. The meridians and parallels are farther apart 
toward the center of the map. This projection is the represen- 
tation of the globe as a photograph would show it from a great 
distance. This projection is accurate at the center, but at the 
margins the distances are greatly shortened. 

The stereographic projection is constructed in the same 
manner as the orthographic, except that the eye of the ob- 
server is conceived to be at the surface of the earth, and 
viewing the opposite hemisphere. This projection makes the 
center of the map too small, but the margins are more accurate 
or equidistant. 
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In the globular projection the eye of the observer is placed 
at a definite distance from one side of the earth, and at the 
level of the equator. The plane of projection is tangent to the 
equator on the other side from the observer. The parallels 
and meridians are projected on the tangent plane as the ob- 
server sees them by looking through the earth to the opposite 
side. It is an equidistant projection, because the meridians are 


From Bartholomew's Atlas. 


Fig. 24.—Heart-shaped Map of the World. 


equidistant along a given parallel, and the parallels are equi- 
distant along a given meridian. This projection is then more 
accurate than either the orthographic or stereographic projec- 
tions. 

In the gnomonic projection the observer’s eye is con- 
ceived to be at the center of the earth. The parallels are so 
far apart away from the center of the map that the gnomonic 
projection is almost never made with any other point than the 
pole for center, and then for latitudes about forty degrees from 
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the pole. The polar gnomonic projection is of utmost value 
in navigation, as a great circle is a straight line. Each one 
of the hemispherical projections may be constructed to show 
the polar areas, or having the pole as a center rather than the 
equator. 

Lambert’s azimuthal is an equal-area projection. The 
surface to be mapped is deployed upon a plane tangent at the 
center of the area chosen. Points are placed correctly, accord- 
ing to their azimuths or bearings from the center of the map. 
This projection gives best shape to areas of continental size. 
It is especially good for polar hemispheres. There is distor- 
tion towards the edges farthest away from the center. Lam- 
bert’s equal-area projection is one of the best hemispherical 
projections, and one that is used a great deal to show the 
Eastern and Western Hemispheres. (See Fig. 23.) 

Conic projection—The conic projection may be con- 
structed with the use of a developable surface, that of a cone. 
A cone is placed so that it touches the parallel which runs 
through the center of the district to be mapped. Then straight 
lines are imagined drawn from the center of the globe through 
various points on its parallels and meridians, and extended 
until they intersect the cone. Then the cone is cut open from 
the apex to its base and flattened out, the parallels being 
curved lines, while the meridians are radiating straight lines. 
(see Fig. 4). 

Along the parallel tangent to the cone, points on the map 
will correspond exactly to points upon the globe. Parallels 
which are near the line of tangency will be represented very 
much in the relative positions they occupy on the globe. 
Therefore, near the tangent parallel, there will be very little 
distortion in latitudes and longitudes, and an area mapped 
within this zone will be very similar in form and area to the 
form and area as it appears upon the globe itself. For this 
reason the conic projection, or some modification of it, is 
usually selected for representing small areas of the earth’s 
surface. Thus the polyconic projection is used for the topo- 
graphic sheets of the United States, published by the United 
States Geological Survey. Probably the two most important 
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conical projections are the Lambert conformal conical projec- 
tion and Alber’s equal-area conical projection. 


Sp Seattle 


‘e San Francisco 


ees ae ee $685 SE" 
Fig. 25.—North Pacific trade routes and distances on a Mercator map. 
Honolulu appears to be on a direct line from Panama to Yokohama, or from 
Mazatlan to Hong Kong; while the shortest line from Panama to Manila 


oe < pass south of Honolulu. But these appearances are deceptive. (See 
ig. 26. 


J} 


Fig. 26.—North Pacific trade routes and distances on a map drawn on a 


Butterfly projection. Here the shortest distances are straight lines, as on a 
globe, for they are great circle routes. Note that to go from Panama to 
Yokohama by San Francisco is shorter than by Honolulu. (Add the mileage 
in Fig. 25.) 

The choice of a projection.—The selection of a projection 
should be governed by the purpose of the map. Since it is 
desirable to have all maps correct in shape, size, and direction, 
and since no one system of projection fulfills all of these con- 


ditions, it follows that we must decide whether we want: (1) 
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to maintain the shape of an area at the expense of its size, or 
(2) to retain a correct size at the expense of shape, or (3) 
to compromise between shape and size, so as to reduce to a 
minimum the errors of both shape and size, or (4) to preserve 
the correct directions of all lines drawn from the center of the 
map. This last factor is of great importance to navigators 
and aviators. 

The difference in the appearance of trade routes on maps 
of two different projections is shown in Figs. 25 and 26. Thus 
on the Mercator map (Fig. 25) Honolulu appears to be on the 
direct line from Panama to Yokohama. But in fact, it would 
be much nearer to go by San Francisco. (See Fig. 26.) 


Scale of Maps. 

Horizontal scale——The scale of a map is the ratio of a 
given distance, as represented on the map, to the same distance 
on the surface of the earth. Scales are of three common 
types; the graphic, the fractional, the verbal. The graphic is a 
line on the map marked off into units representing miles. The 
fractional is a ratio in the form of a fraction between a 
distance represented on the map and that distance on the 
earth’s surface. As a formula it would be in the case of a map, 
for example, with the scale of an inch to the mile: 

Distance represented on the map in inches 1 
Corresponding distance on the earth in inches 63,360 


There are 63,360 inches in a mile, but this fraction is very 
inconvenient to work with so 62,500 is more commonly used. 
Most maps show the fraction 1/62,500 which means that one 
inch on the map equals about one mile on the ground. The 
verbal scale is expressed as “an inch to the mile ” or “ an inch 
to two miles.” This is not so accurate as the first two, hence it 
is not so frequently used. However, to insure some degree of 
accuracy, the distance on the map is always mentioned first. 

The terms “ small scale” and “ large scale” are often mis- 
leading. A small scale means that the fractional scale is small. 
For example, a scale of 1 : 2,500,000 or nearly four miles to an 
inch, which is four linear miles on the ground as represented 
by one linear inch on the map, is small in comparison to 
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1 : 125,000, or about two miles to an inch. A still larger scale 
is 1 : 62,500, or about a mile to an inch. For maps of large 
areas we use a small scale; and for maps of small areas, a map 
of a larger scale may be used. 

Vertical scale——The ratio between the elevation in the 
field and that represented on a map is called the vertical scale. 
For example, one inch on a map equals 5000 inches of elevation 
in the field. The horizontal scale and the vertical scale should 
be as nearly as possible in true proportions. 


Map Representation—Relief. 


Color scheme.—The color scheme is one of the most im- 
pressive means of showing relief on maps. It fulfills the first 
principle of map making, namely, that a chart or map should 
be self-explanatory. This is one reason why the color method 
is used to represent relief on wall maps and on maps in ele- 
mentary texts. It is easily understood. 

In the use of the color scheme care should be exercised to 
use such colors as are attractive and a contrast to each other. 
The general tendency is to employ green for lowlands, maroon 
for highlands, and brown for land of intermediate elevations. 

The color scheme is used primarily for the representation 
of the general relief of a large area, such as a continent or a 
country. The detailed variations in the relief cannot be 
successfully reproduced with the color scheme. Other methods 
are used for an accurate and minute study of the topographic 
or relief features. 

The hachure method.—The hachure method includes the 
representation of relief by shaded lines. The nature of the. 
slope is indicated by the thickening and spacing of the indi- 
vidual hachure lines. For example, a steep slope is shown 
by heavy lines, drawn very closely together; a gentle slope 
is lightly shaded; and a level surface is left unshaded. (See 
Fig. 27.) 

The hachure method‘shows the shape and relative height 
of the land form, in which respect it is superior to the color 
scheme. But like the color scheme it is used to show only 
the general, or major, relief features. Frequently the color 
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scheme is combined with the hachure method with results 
that are more satisfactory than those obtained by either 
method alone. In Europe, and especially in Germany, the 
colored hachure map has reached its greatest development. 


From topographic sheet of U. S. Geol. Survey. 


Fig. 27.—The Relief of a given Land Area Shown by the Hachure Method 
(above) and the Contour Method (below). 


Contour system.—The most accurate method of represent- 
ing relief on maps is by means of contour lines. They show 
the true size, shape, slope, and height of the lands. 

A contour line passes through points of the same altitude. 
“One who follows a contour on the ground will go neither 
uphill nor downhill, but on a level. By the use of contours 
not only are the shapes of the plains, hills, and mountains 
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shown, but also the elevation. The line of the seacoast itself 
is a contour line, and datum or zero of elevation being mean 
sea level. The contour line at, say 20 feet above sea level, is 
the line that would be the seacoast if the sea were to rise or 
the land to sink 20 feet. Such a line runs back up the valleys, 


Courtesy of U. S. Geological Survey. 
Fig. 28.—Relief Representation by Photograph and Contour Map. 


and forward around the points of hills and spurs. On a gentle 
slope this contour line is far from the present coastline, while 
on a steep slope it is near it. Thus a succession of these con- 
tour lines far apart on the map indicates a gentle slope; if close 
together, a steep slope; and if the contours run together in one 
line, as if each were vertically under the one above it, they 
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indicate a cliff. In many parts of the country are depressions 
or hollows with no outlets. The contours, of course, surround 
these, just as they surround hills. Those small hollows known 
as “sinks” are usually indicated by hachures or short dashes, 
on the inside of the curve." 

“The contour interval, or the vertical distance in feet 
between one contour and the next, is always stated at the 
bottom of each map. This interval differs according to the 
character of the area mapped; in a flat country it may be as 
small as five feet; in a mountainous region it may be 250 feet. 
Certain contour lines—every fourth or fifth one—are made 
heavier than the others and are accompanied by figures stating 
the elevation above sea level or datum. The heights of many 
points, such as road corners, summits, surfaces of lakes, and 
bench marks, are also given on the map in figures.” 

The contour map has a greater number of special uses than 
any other relief map, and it may be well to enumerate some 
of these uses: 

1. Administrative uses—The contour map often serves 
as a guidance for the construction of water supply and sewage 
disposal systems, canals, railways, and public highways. 

2. Agricultural uses—The Departments of Agriculture 
and Forestry use these maps very extensively in determining 
which land should be irrigated, drained, or reforested. The 
prospective purchaser of a farm can tell more about the land 
and its surroundings from looking at a contour map than he 
can from any other source. It gives him a composite survey at 
a glance. 

3. Military uses—This is one of the most important uses 
of the contour map. It is essential to military success that 
the army be at the most strategic point, and this strategic 
point can be readily determined from an accurate contour map. 
The cavalry, artillery, signal, and engineer corps use these 
maps almost constantly in their work. 

4. Educational uwses—Contour maps are widely used in 
schools and colleges, especially in connection with the study 
of geology, physiography, and geography. 

1 United States Topographic Map. 
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5. Industrial uses——These maps are of prime importance 
in aiding engineers in the placing of gas and oil lines, railroads, 
and waterpower projects at the most suitable places. 

6. Municipal uses—A city can use these maps to the best 
advantage in putting in streets, public parks, sewers and water 
supply systems, and also for many other similar purposes. 


Courtesy of U. S. Geological Survey. 

Fig. 29.—Map Showing by Range, Townships, and Sections, the Location 
of Waterpower Sites and Mineral Lands, together with Their Under- 
ground Structure. 


7. Travel uses——These maps are the finest of travel 
guides and they can tell us more about the physical conditions 
of the place in which we are traveling than any other map. 

The relief model map.—The relief model method is a 
rather recent development in the representation of land forms 
on maps. It is based primarily upon the contour system and 
photography. 
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There are many ways in which relief model maps can be 
made, but the one derived from the contour system is most 
generally used. Pieces of cardboard are cut according to the 
shape of the contour lines. Then these pieces of cardboard 
are arranged one on top of the other in the same way as the 
contour lines appear on the map. Modelling clay is placed 
over the cardboards, and smoothened to conform to the land as 
it appears in the field. After the model is finished a photo- 
graph is taken and later printed on charts which are called 
relief model maps. 

In the interpretation of relief model maps it should be 
kept in mind that the vertical scale is far out of proportion 
to the horizontal scale. 

Air photography.—Air photography is the newest method 
for the showing of relief. Its most successful feature has been 
the true representation of the relative location or position of 
the land forms. It has also given us information about regions 
which man has found difficult to reach or inaccessible except 
by air, such as the polar areas, deep canyons, or lofty moun- 
tains. At present the results are only useful for the basis 
of a general survey, as the detailed features of the land are 
not shown in an air photographic map. But the system is 
still in its embryonic stage of development, and great improve- 
ment in its accomplishment is expected in the future. (See 
Figs. 92 and 95.) 

Sketching.—The representation of relief on maps by 
sketching is one of the oldest and most useful methods. True, 
it gives us only a picture of the topography with a limited 
amount of detail and accuracy, but it is a method that can be 
rapidly and attractively executed if the technic is understood 
and mastered properly. If every student of geography should 
acquire at an early date the desire to sketch maps, it would 
greatly facilitate a better understanding of the relief features. 


Map Representation—Cartograms. 


Types of symbols.—In recent years there has been a 
marked growth of interest on the part of the business world in 
statistical analysis, Along with that has developed the prac- 
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Fig. 30.—An Example of the Map in Advertising. 


Lindbergh pilots the first plane July 8th!—Col. Charles A. Lindbergh is Consulting 
Aeronautical Engineer to the Pennsylvania Railroad and Chairman of the Technical 
Committee.of the Transcontinental Alr Transport, Inc. He has been active for many 
months in the work of investigation and preparation. 


By night a luxurious train—by day a safe, swift plane! —Westbound, the Coast to Coast 
passenger travels on The Airway Limited of the Pennsylvania as far as Port Columbus— 
thence by a tri-motored plane of the Transcontinental Air Transport, Inc., to Waynoka, 
Okla.—that nigbt by a Santa Fe train to Clovis, N. M.—then by plane to Los Angeles, arriv- 
ing in the afternoon. (By plane the next morning to San Francisco)... Eastbound by the 
same route, leave Los Angeles 8:45 A.M., arrive New York 9:50 A.M. (second morning) 


Fig. 31—Map Advertising Inauguration of Two-day Train-plane Service 
Coast to Coast, 1929, 
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tice of representing statistical data on maps. Psychologists tell 
us what has already been stated above, that the human mind 
comprehends pictures more easily than spoken or written 
words. Any system, therefore, which makes use of this nat-_ 
ural characteristic has an inherent value. Such are graphs and 
cartograms. The latter are maps on which graphical material 
is plotted. 


TYPES OF SYMBOLS IN CARTOGRAMS 


A. Color, Shading, and Hatching. 


B. Plane Surface Symbols. 
Plain Bars. 
Composite Bars. 
1. Bars.... 4 Hundred-per-cent Bars. 
Pictorial Bars. 
Area Bars. 


, Plain Circles. 
2. Circles. . scriitinel ge oe Circles. 
f Plain Squares. 


e Squares: \ Hundred-per-cent Squares. 


( Plain Triangles. 
‘ Hundred-per-cent Triangles. 
ti eieRMrartcsarr Equal-Area Dots. 
C. Solid Symbols. 
1. Cubes. 
2. Cylinders. 
3. Spheres. 
4, Pyramids. 


. Curves. 
. Combination of two or more symbols. 


4. Triangles 


Ho 


The selection of symbols.—The choice of a symbol de- 
pends upon: (1) Construction: can the value of the symbol 
be easily computed, and can the symbol be easily drawn? (2) 
Attention: does the symbol attract and hold the attention? 
(3) Interpretation: is the symbol easily understood, and can it 
be accurately compared with other symbols of different 
values? (4) Flexibility: does restricted space limit the sym- 
bol’s use? (5) Popularity: is the symbol much used? and (6) 
Reproduction: will the symbol lose its effectiveness through 
reduction or enlargement by photography or other methods 
of reproduction? 
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The relative merits of these six factors are determined by 
the purpose of the map. In the preparation of a map for 
publication it may not be possible to select the most effective 
symbol because its use may be prohibited by cost of reproduc- 
tion or by the loss of its value through reduction in size. 
Then again, a map constructed for a business or sales project 
may stress attention beyond all other factors. But in every 
case, symbols should be selected and represented in such a 
manner as to avoid confusion, inaccuracy, and deception. 
This may necessitate a slight sacrifice in the purpose of the 
map, but all good things in this world involve some sacrifice. 

Plane surface symbols.—E qual-area dots are among the 
most popular symbols. They are easily made with a Barch- 
Payzant lettering pen. Dots made with an ordinary pen are 
not equal-area dots, but rather spots which vary greatly in 
area and shape. If dots are intended to represent equal 
quantities, they should be equal themselves. Dots may be 
arranged symmetrically or plotted according to the geograph- 
ical location of the quantity which they represent. 

When the parts of the map or chart are of uniform size 
and the dots are evenly distributed within each part, the dot 
system is satisfactory; but if there is no relation between the 
size of the parts and the number of dots, the dot system fails, 
because a few dots in a small part of a map will be more 
impressive than a few dots in a large space. 

In the use of dots to show distribution and value, a num- 
ber of problems may arise. First, difficulty is encountered in 
placing the dots in their true representative positions; second, 
there may be required a greater number of dots than space 
can distinctly show; and third, in the reproduction of the 
map, a reduction in its size may destroy the visibility of the 
individual dots. Some of these difficulties may be overcome, 
first, by using other symbols in certain areas to prevent an 
excessive number of dots, and second, by changing the value of 
each dot so that it will not be necessary to use as many dots. 
However, if it is impossible to give an accurate representation 
of distribution, it is advisable either to use the systematic 
arrangement of dots or to label the cartogram as a 
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representation of the general situation of the distribution of 
quantities expressed by the dots. | 

Vertical or horizontal bar.—Bar symbols are highly 
valued because they can be easily constructed and clearly 
interpreted. The linear distance is the measure of quantity. 
It stands out from the map as a major feature, and the eye is 
attracted and held by its significance. For most purposes, 
bars are superior to other plane-surface symbols. 

Circles, squares, rectangles, and triangles as map symbols. 
An unwritten law in map making is clearness or self- 
explanation. Thus, the selection of a symbol should carry the 
idea of simplicity and interpretation. These qualities are not 
easily secured when circles, squares, rectangles and triangles 
are used. For example: Suppose we wish to show the popu- 
lation of two cities, one having 50,000 people, and the other 
100,000 inhabitants. If the population is represented by bars, 
one bar must be twice as long as the other. This can be 
easily shown and interpreted. But suppose that we use square 
areas instead of bars. Since the ratio of population in the 
cities is 50,000 to 100,000, or 1: 2, the sides of the squares 
must be in the ratio of one to the square root of two. Con- 
sequently, if the square areas are to be in the proportion of 
one to two, the sides of the squares must be in the proportion 
1 to V2 or 14+. When squares are constructed according to 
1: 1.4, their areas will not appear materially different. It is 
practically impossible to tell by a glance at square areas that 
one city is twice as large as the other. The mistake is often 
made of making the sides of one square twice as long as those 
of the other. As a result, the area of one square will be four 
times as large as the other. 

The same difficulty is encountered in the use of circles or 
other plane-area symbols. If one makes the radius of one 
circle twice as great as the radius of the other, the second 
circle will be four times as great as the first in area. The 
radius must be in the relation of one to the square root of two 
if the two areas are to be in the proportion of 1 : 2. 

Nevertheless, there are conditions that warrant this tedious 
computation of square root. Circles, squares, and so forth are 
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frequently used successfully with the equal-area dot system 
and in many other scientific maps where accuracy surpasses 
the importance of ease in construction and interpretation. 

One advantage of squares, triangles, and rectangles over 
circles is that their shape may correspond to that area in which 
they are located. For example, the State of Pennsylvania is 
rectangular in shape, therefore a rectangular symbol would 
have a similar form. In a like manner, a square-area symbol 
would correspond to the shape of Ohio. 

Cubes, pyramids, cylinders, and spheres.—What has been 
said about plane-area symbols in regard to construction and 
interpretation applies also to solids or three-dimension sym- 
bols the sizes of which are still harder to judge by the eye. An 
important rule in the construction of cartograms is not to 
use more dimensions than necessary. 

One attractive phase of solids is that they permit the 
representation of greater quantities in a given area than 
plane-area symbols. Solids are successfully combined with 
other symbols in map representation. For example, the popu- 
lation of cities may be shown by spheres or some other three- 
dimension symbol, while the rural population is represented in 
terms of equal-area dots. The difficulty of computing the 
value of solids may be somewhat obviated by the use of a slide 
rule and a proportional scale. The most distinct disadvantage 
in the use of solids is the fact that they are difficult to compare 
and interpret. 

Color, shading, and hatching.—For general purposes, the 
most satisfactory symbols are color, shading, or hatching. 
Color is impressive and easily interpreted, but it is expensive 
to reproduce, for which reason color is not extensively used. 
The greatest difficulty encountered in the use of color is 
selection. The use of bright colors to show insignificant facts 
may create a wrong impression. As far as possible, colors 
should be arranged according to the rainbow or spectrum. 

Shading and hatching are more frequently used than solid 
colors, because a few different kinds of shadings, which have a 
definite order of intensity, ranging from solid white to solid 
black, can be easily devised. These shadings can be further 
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modified, if so desired, by successive hatchings or crosshatch- 
ing. Another advantage of shading and hatching is that they 
do not interfere with lettering which may be added to the 
various parts of the maps. If the maps are to be reduced in 
size in the process of reproduction, care should be taken in 
advance to have the hatching lines and grades of shading 
sufficiently distinct so that they will reproduce successfully 
and not blend to such an extent as to destroy visibility and 
interpretation. 

Other features on the map should be clearly expressed with- 
out unnecessary exaggeration. The quality of the paper de- 
serves recognition. A fine map cannot be constructed on cheap 
coarse-textured paper, for where such is used a smooth ink line 
cannot be drawn, and color smears. | 

In the use of the map emphasis should be placed on 
simplicity. It is a mistake to try putting all data on one map. 
Each map ought to have its own single purpose properly ex- 
ecuted. Writing on maps is to be avoided. All expressions 
should be carefully designated by symbols and printing. The 
legend of the map should be self-explanatory. 

Accuracy is a most important function in the development 
of amap. There seems to be a tendency to accept map repre- 
sentation unqualifiedly. Therefore it should be free from error 
and misrepresentation. Beauty is also essential. It aids the 
mental faculty in grasping the map’s significance. Legibility 
should be constantly kept in mind as an essential map rea- 
uisite. If the map is to be reproduced, the nature of the 
process should be known as well as whether the map is to be 
enlarged or reduced in size. A considerable amount of adjust- 
ment to reproduction is necessary, in order to get the maxi- 
mum results. 

Outline maps.—Base maps should be used continuously in 
the study of geography. They greatly facilitate the ease of 
understanding the subject and of fixing the essentials de- 
finitely in memory. The motive and thought in use of outline 
maps have been well stated by Ridgeley: “ The use of outline 
maps is of highest value when the student has a motive for 
completing the outline map by entering upon it, through his 
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own efforts, specific geographic or historic data. The outline 
map offers one of the best opportunities in school work for 
self-expression by the student. He learns ‘ by doing’ in a def- 
inite and orderly manner. He is both map-maker and map- 
interpreter. The process of completing the outline map calls 
for clear thinking and accurate interpretation as the work on 
the map proceeds. The hand and the mind must work to- 
gether in the development of any outline map, so that a good 
mental concept of the meaning of the map will have been 
obtained in the process of making the map. Only by develop- 
ing thought processes along with the manual processes can 
the full educational value of outline maps be secured.” 


CHAPTER VI 
MAJOR CLIMATIC REGIONS OF THE EARTH 


Nature and Meaning of Climate. 


iz3 ”) 


Climate and weather.—The term “climate” comes from 
the Greek word, Klima, meaning a slope or inclination. It 
was originally used to denote the effect of the oblique rays of 
the sun on the temperatures of the earth and its atmosphere, 
and later came to mean about the same as our word “ zone.” 
Thus a change of latitude in the days of Aristotle meant a 
change of climate. It gradually came to be seen, however, 
that such a change meant not only a change in the angle at 
which the sun’s rays strike the earth, involving a change in 
temperature and in the length of day and night, but also a 
change in other atmospheric conditions such as moisture, pres- 
sure and winds. So, to-day, climate has come to mean the 
summation or resultant of the average atmospheric conditions 
of a place or region for a long period of time. In other words, 
the “climate” of a place is its “ average weather,” the latter 
term meaning the physical condition of the atmosphere at a 
given time or during a limited period. 

The difference between climate and weather, as Mark 
Twain’s schoolboy stated it, is that, “climate lasts all the 
time, while the weather changes every day.” More scientifi- 
cally perhaps, but hardly more clearly, this difference is ex- 
pressed in the definition of climate given by the great German 
authority, Dr. Julius Hann, in his “ Handbook of Climatol- 
ogy ” as follows: “ By climate we mean the sum total of the 
meteorological phenomena that characterize the average con- 
dition of the atmosphere at any one place on the earth’s 
surface. That which we call weather is only one phase in the 
succession of phenomena whose complete cycle, recurring with 
greater or less uniformity every year, constitutes the climate 
of any locality.” 

110 
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In another definition, Hann represents climate as “ the sum 
total of the meteorological conditions in so far as they affect 
animal or vegetable life.” This brings out the point of view 
considered important by geographers from the time of Hum- 
boldt to the present, namely, that the word “climate” is 
customarily applied to the consideration of the meteorological 
conditions in their relation to organic life, and especially to 
the life of man. Thus, Appleton’s “ Physical Geography ” 
says: “ By Climate is meant the state of the atmosphere in 
regard to the conditions that make it favorable to human 
welfare.” 

According to this point of view, then, it seems worth while, 
in undertaking to list or classify the climatic regions of the 
earth, to take into consideration some form of life related to 
human activity or welfare, such as vegetation, which bears 
a very important relation to activities like hunting, grazing, 
lumbering, and farming. 

The Classification of Climate. 

Climatic zones of vegetation.—The development of plant 
life requires the climatic factors of light, heat, and moisture as 
well as soil; and heat and moisture, for example, are found 
combined in various proportions in different parts of the globe. 
So it is with other factors. Consequently, these varied com- 
binations of environmental factors give rise to widely different — 
vegetation in different areas. However, a more or less definite 
classification of vegetation on the basis of climatic factors is 
possible. Thus Dr. Willis L. Moore, former chief of the United 
States Weather Bureau, following the example of Humboldt 
and using terms which express in a general way the vegetation 
characteristics of each climatic zone on the basis of tempera- 
tures, gives the following classification: 


ZONES AVERAGE TEMPERATURE 

ih, Wbthihras: Ghael liens hon aormee aacemooen conor con 78°-82° F. 

De Mig sterane) gniel MOR se olhoo a= 200 noc oO GoD OO 73 -78 

St Why Ging! Ibu sounosbdeoosneodemecccogb ae 68 -73 

ADM HV CLOT CCK Sm teeta atteve el ofa flo elels) ole) elele orersinevels'eleie (els 60 -68 

ED CCLOMOUS BLLCCS e rerreney <Ueiete erererenia ce ove essen aie sense! ors 48 -60 
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It may be observed that these zones in a more or less 
general way extend around the world in irregular belts much as 
do the isotherms. However, there are many interruptions, 
such as, for example, the oceans extending north and south 
between the continents and the varying character of the rain- 
fall in different places. Moreover, similar belts encircle many 
mountains at the different heights above sea level at which 
the corresponding temperatures may be found. Thus, within 
the tropics it is possible to encounter all the above zones from 
tropical palms to polar mosses in ascending a single mountain 
of sufficient elevation, provided one selects a mountain where 
there is plenty of rainfall. The latter, however, may depend 
on the direction of the prevailing winds, the distance from the 
ocean, and the presence or absence of high mountain ranges 
intervening between the peak selected and the ocean from 
which the prevailing winds blow. 

Various classes of climate.—Thus it may be seen that there 
are various difficulties in the way of setting up any classifica- 
tion of climate based on so simple a scheme as a zonal dis- 
tribution of plants according to temperature. In fact, classify- 
ing climate is like many other things. The classification may 
be done in different ways according to the basis selected. Thus, 
from one geographical point of view, climate may be con- 
tinental, oceanic, or insular and littoral. Or, according to the 
topography of the land, we may have mountain climates, 
valley climates, desert climates, and so on. Again, on the basis 
of temperature and humidity, we may speak of hot climate, 
intermediate climate, of damp or moist climate, and of dry 
or arid climate. Finally, from a physiological standpoint, 
there are rigorous, relaxing, or invigorating climates, according 
to the general effects of the particular climate; or mild, pleas- 
ant, humid, or disagreeable climates, according to the general 
sensation produced upon the people in the region. 

These terms indicate something of the human importance 
of climate, and emphasize the need, as well as the difficulty, 
of finding some scheme of classification in which similar 
climatic types in different parts of the world may be grouped 
with some consideration of their geographical distribution. 
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Factors to be considered in classifying climate—Since 
climate has to do with the normal condition of the air with 
respect to light, heat, moisture, pressure, and wind direction, 
it naturally follows that any scientific scheme for classifying 
climate must take into consideration the factors which in- 
fluence the foregoing elements. The chief environmental 
factors affecting these atmospheric conditions are: altitude, 
latitude, mountains, winds, ocean currents, and the distribu- 
tion of land and water. 

Thus, altitude affects temperature, which decreases with 
height above the sea; and, of course, latitude has a direct 
bearing upon light and heat. Other things equal, both decrease 
in intensity and amount as one goes from the equator towards 
the poles; in other words, both light and heat decrease with 
an increase of latitude. 

Mountains, besides affecting temperature through their 
greater altitude, also influence climate in regard to moisture. 
They may obstruct the free movement of winds, thus prevent- 
ing their bringing warmth and moisture to a region, or they 
may cut off cold winds, thus contributing to the mildness of a 
region’s climate. Their influence upon rainfall is very pro- 
nounced. Asan air current moves up a mountain, the cooling 
due to increased elevation brings about increased precipitation, 
up to, say, 6000 or 7000 feet in the temperate zones. Above 
this height the precipitation is likely to diminish, owing to 
the reduced amount of the air’s vapor content. 

This relation of rainfall to altitude is modified greatly, 
however, by the prevailing winds. Thus, mountains exposed 
to damp prevailing winds tend to have the windward side wet 
and the leeward side dry. Consequently, it makes consider- 
able climatic difference to a region whether a mountain range 
lies between it and an ocean from which the prevailing winds 
come, and particularly whether this range runs perpendicular 
or parallel to the wind direction. . 

Ocean currents directly affect the temperature and moisture 
of the winds which blow over them. So the climate of a place 
is bound to be modified by winds that regularly reach it after 
blowing over an ocean current. The latter may be either 


114 ENVIRONMENTAL BASIS OF SOCIAL GEOGRAPHY 


warm or cold, and its influence on the prevailing wind, and so 
on the adjacent region, will vary accordingly. The influence 
of the ocean current on the nearby land will depend largely 
on whether the prevailing wind blows from the current to- 
wards the land or vice versa. 

So the distribution of land and water is important. If 
the region is on or near the coast of a continent, the oceanic 
influence on its climate will, of course, be much greater than 
if the region is far from the coast and located away in the 
interior. And, naturally, it will make a difference whether 
the region is on the windward margin of the continent, that is, 
the side where the wind strikes first in coming from the ocean, 
or whether it is on the opposite or leeward side with respect to 
the prevailing winds. 

Perhaps the most fundamental factor in distinguishing the 
climates of the world is the division of the earth’s surface into 
land and water, into continents and oceans. So we have con- 
tinental climates, which are characterized by a tendency to 
extremes in all the climatic elements, but particularly in tem- 
perature, and we have oceanic or marine types of climate in 
which temperature is more equable, moisture more constant, 
and rainfall frequent. This factor, then, is bound to be im- 
portant in any system of classification of climates. 

As coastal regions have characteristics intermediate be- 
tween oceanic types of climate, such as those of islands in the 
middle of the Pacific, and continental types of climate, such 
as that of a plateau in the interior of Asia, a climatic classifi- 
cation scheme should recognize the differences between con- 
tinental intervors and coasts, and also between windward and 
leeward coasts. Similarly, the importance of elevation re- 
quires some recognition of highlands and lowlands. 

Finally, light, heat, pressure, and wind being essential cli- 
matic conditions, it seems necessary to take into consideration 
the great zones of temperature, light, and wind-direction which 
encircle the globe in east-and-west belts. While there are not 
strictly zones of climate, there are definite climatic regions 
within zones, and these regions recur with more or less regu- 
- larity within the same zone in each of the continents and in 
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both hemispheres. In this scheme, however, Europe and Asia 
being continuous, are considered one continent, Eurasia; while 
in the Southern Hemisphere, the greater proportion of water 
and the narrowing of the continents give more of an oceanic 
influence, and fewer continental interior climatic regions. 


Climatic Factors. 


I. Light.—Light is a vital factor for existence, as no one 
can live very long without it. The ultra-violet rays, whether 
coming from sunlight or produced artificially, are essential to 
life. 

All of our food is responsible to light through the agency 
of the green plants by a process known as photosynthesis. 
This consists in the production of sugar called glucose out of 
carbon dioxide and water. The green granules in plant leaves 
called chloroplasts, the substance which gives a green color to 
plants, have the power to perform this process with the aid 
of light. 

Visibility—Light makes it possible for us to see where we 
are going and what we are doing. Without light and the 
faculty to use it our activities would be decidedly limited. 

Nearly all of man’s work is governed—in part, at least— 
by night and day, a condition in which light is the controlling 
factor. In a like manner, seasonal activities are influenced by 
the length of the periods of light and darkness. For example, 
in the polar areas the period of long days is the time of in- 
tensive activity, while during the long winter nights of nearly 
twenty-four hours of darkness man is confined to a stage of 

more or less dormancy. 
: The amount of sunlight received at a given place depends 
upon (1) the rotation of the earth and its relation to the sun, 
which brings about day and night; (2) the position of the 
earth’s axis and the revolution of the earth around the sun, 
which creates seasons; and (3) the conditions of the atmos- 
phere, as to the degree of cloudiness, fog, smoke, and the like. 

Duration and intensity of light—In the growth of plants, 
light influences carbon assimilation and, consequently, nutri- 
tion, so that the longer daily periods of sunlight in the higher 
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latitudes, therefore, tend to compensate somewhat for the 
shorter growing seasons, thus permitting the growing of crops 
like barley and wheat nearer polar circles than would other- 
wise be possible. In high altitudes, both the intensity of light 
by day and of cold at night combine to handicap plant growth. 

II. Heat—Source.—The earth obtains nearly all of its 
heat from the sun in the form of radiant energy, which is 
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Fig. 32.—Comparison of Centigrade (C) and Fahrenheit (F) Thermometer 
Scales. 


emitted from the sun by the process of radiation. The at- 
mosphere, however, is only slightly warmed by heat direct 
from the sun. A much greater effect is produced by the rays 
which are absorbed and radiated by the earth. Possibly less 
than ten per cent of the heat of the atmosphere is obtained 
directly from the sun. Thus the air receives the sun’s heat, 
first, as it comes to the earth, and second, as it leaves the earth. 
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The latter is one reason why the air is warmer near sea level 
than at high altitudes in the same latitude. The upper air is 
everywhere cold, and in the space beyond the atmosphere the 
temperature is constantly below zero. 

Expression of temperature——Temperature is a general 
term used to express the intensity of degree of heat. 
The average temperature may be given for days, months, sea- 
sons, or years. It is customary to obtain the average of a 
great number of years to get the mean annual temperature, or 
for many Julys to get the mean monthly temperature for that 
month. The difference between highest and lowest temper- 
atures gives the range of temperature. 

A farmer is more concerned with the highest and lowest 
temperature than with the average temperature. A freezing 
temperature may destroy his crops, but if the low temperature 
is known in advance he may take the necessary precaution to 
prevent destruction. In determining the type of agricultural 
practice, in general, records of range of temperature disclose 
more information than the avérage records. The range of tem- 
perature is important to human beings in numerous other 
ways. It may tell whether the nights and the days are cool or 
hot, hence expressing the expected degree of human comfort. 
Many famous health resorts, for example, depend for their 
popularity on warm days followed by crisp nights. A range in 


i The two common thermometers used in reading temperature are the 
Fahrenheit (F) and Centigrade (C). On the Fahrenheit the temperature 
of boiling water (under standard conditions, which means sea level and normal 
pressure) is marked 212°, and on the Centigrade scale, 100° (see Fig. 32). 

The freezing point (temperature of melting ice) is marked 32°, on the 
Fahrenheit scale, and 0° (zero) on the Centigrade scale. Thus, between the 
freezing point and the boiling point on the Fahrenheit scale are 180°, and on 
the Centigrade scale 100°. That is, 180° on the Fahrenheit scale equals 
100° on the Centigrade scale, or 1.8° on the Fahrenheit scale equals 1° on the 
Centigrade. Therefore, the change from one scale to another may be made by 


the following formula: 
Degree C. X 1.8 + 32 = Degree F. 


Degree F. — 32 
1.8 


For scientific investigations and in countries where the metric system has 
been adopted the Centigrade scale is used in preference to the Fahrenheit scale. 


= Degree C. 
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temperature means variability, and a changing temperature 
is invigorating. 

Causes for differences in temperature on the earth. 
(A) Changing positions of the sun.—The sun is higher in the 
heavens: (1) at midday than late in the day; (2) in summer 
than in winter; and (3) in tropical regions than in temperate 
and polar regions. When the sun is low in the heavens it 
warms less than when it is high; because, first, a given number 


SUNS RAYS 


Fig. 33.—Diagram showing how a bundle of the sun’s rays of a given 
diameter can have more heating effect on the earth’s surface near the equator 
than near the poles. (1) It passes through a shorter distance of the atmosphere 
(By is less than AN). 

(2) It strikes the earth’s surface less obliquely (the angle at y is a right 
angle; those at N and S are acute). 

(3) It has a smaller surface to heat (yzis much less than Nx or SO). Circle 
ABC may be considered the outer layer of the atmosphere. 


of oblique rays spread over a greater area than the same num- 
ber of vertical rays, or the amount of area covered is inversely 
proportional to the angle of the sun’s rays above the hori- 
zontal; as a result, the amount of heat received per unit area 
is less in polar regions than in tropical, less in winter than in 
summer, and less in the afternoon than at midday; second, the 
rays pass through a greater thickness of the atmosphere when 
the sun is low than when it is high; and third, oblique rays 
are turned away (reflected) more easily than vertical rays; 
thus the amount of heat absorbed by the earth’s surface is 
somewhat proportional to the inclination of the rays, other 
conditions being the same. (See Fig. 33.) 
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(B) Altitude and temperature—High altitudes are colder 
than low levels in the same latitude. This is true because (1) 
the air is thinner, and (2) the air contains less water vapor, 
carbon dioxide, and dust. For these reasons the air at high al- 
titudes absorbs less heat directly from the sun, and less of that 
radiated from the lands. Approximately for every 300 feet of 
ascension the temperature drops 1° F. In addition to altitude, 
the size of the land mass, its summit area, its slope, its posi- 
tion in respect to the sun’s rays, and the nature of the sur- 
face, such as the presence of snow, barren rock, and vegetation, 
all have a considerable degree of influence on temperature. 

(C) Temperature of land and water.—Land is heated by 
radiant energy four or five times as fast as water. The reasons 
for the more rapid heating of the lands are: (1) Specific heat 
of land is less than that for water. Therefore, a given amount 
of heat raises the temperature of land more than that of 
water. 

(2) Water reflects heat to a greater degree than land. The 
amount of heat reflected increases with increasing obliqueness 
of the sun’s rays. It has been stated that at the equator 40 
per cent of the insolation goes into heating the water; in lati- 
tude 60° less than five per cent is so used, and practically all 
the heat is reflected by water in high latitudes. The nature 
of the land’s covering must also be considered. Snow or light- 
colored soils are greater reflecting substances than vegetation 
or dark soils. 

(3) Land absorbs heat more readily than water does. It 
also radiates or loses its heat more rapidly than water.’ 

(4) Convection movements or circulations of the water are 
established, thus preventing excessive heating at any one 
point. The land cannot distribute its heat by convection, ex- 
cept to a minor degree. 

(5) Light and heat rays penetrate water, but not soil and 
rock to any great extent. 

(6) Evaporation takes place to a greater extent from a 
water surface than from a land surface, other conditions being 
the same. Evaporation cools the surface from which it takes 
place. A wet soil receives the same amount of the sun’s rays, 
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it absorbs more, and remains cooler than a dry soil. A sandy 
soil warms more rapidly than a clay soil owing largely to the 
greater percentage of moisture in clay soil than in soils of a 
sandy texture. 

(D) Ocean currents and temperature.—The great currents 
of the oceans, by which the warm water of the equatorial re- 
gions is carried toward the poles and the cold water of the 
polar areas is transferred towards the equator, have a pro- 
nounced influence on the temperature of the air over the 
oceans and along the coast lands. The warm currents heat 
the air above them and increase its capacity to hold mois- 
ture; while the cold ocean currents cool the air above them 
and decrease its water-holding capacity. Thus winds blowing 
over these currents have their temperature influenced and, if 
these winds blow from water over lands, the temperature is 
communicated or transmitted to the land (see Fig. 34). 

Representation of temperature on maps.—The importance 
of temperature and its changes from time to time and place 
to place make it necessary to have some means by which it 
may be recorded on maps or charts. Maps showing temper- 
atures are called thermal maps. On such maps temperature 
is usually shown by lines, each of which connects points hav- 
ing the same temperature. Such lines are isotherms, and maps 
showing isotherms, are called isothermal maps. If the 
isotherm shows places having the same annual temperature, it 
is an annual isotherm. An isothermal map should always indi- 
cate the nature of the isotherm, telling whether it is annual, 
monthly, daily, seasonal, et cetera. Temperature may also be 
represented on maps by figures, color, and hatching. The 
isothermal map, however, is the type more generally used to 
show temperature. 

On maps representing large areas isotherms are generally 
drawn according to temperature reduced to sea level. Other- 
wise, regions like the Andes, Alps, Pyrenees, and so forth, 
would appear like isolated areas of cold. It is known that tem- 
perature falls with height above sea level at the average rate 
of about 1° F. to every 300 feet. Thus, if the temperature of 
a place at an altitude of 6000 feet is 60°, it is put on the map 
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or chart as 80° (60° + 20°). In other words, if the mountain 
were not there the temperature would be 80° rather than 60”. 
It should therefore be kept in mind that isothermal charts or 
maps are intended to show the temperature as it would be if 
the land were at sea level. In recent years, however, there 
has been a tendency to record actual temperatures rather than 
sea level equivalents. 

World’s mean annual temperature.—A survey of the mean 
annual isotherms (see Fig. 35) reveals the following charac- 
teristics: 

(1) The isotherms run in a general eastward direction 
around the earth, showing the influence of latitude on tem- 
perature. 

(2) The regions of greatest heat are not at the equator, 
but slightly north of it, on the extensive land masses of the 
northern hemisphere. Thus the influence of land on tem- 
perature is expressed. 

A line along the axis of the belt of highest temperature is 
called the heat equator. This is not an isothermal line, as it 
connects places of highest temperature and not the same tem- 
perature. Since this map represents mean annual temper- 
ature, the heat equator is called mean annual heat equator. 

(3) The isotherms are more regular in the Southern 
Hemisphere than in the Northern Hemisphere, indicating that 
the great water masses of the Southern Hemisphere have a 
tendency to make the air temperature uniform. 

(4) In high latitudes the isotherms bend toward the poles 
over oceans and toward the equator over continents, while the 
opposite is true in low latitudes. 

(5) At times the isotherms follow the coast lines, as can 
be observed along the coast of Africa and South America. The 
best illustrations of this are the isotherms 40° and 80° in the 
Northern Hemisphere and 70° in the Southern Hemisphere. 

The isotherms always change their direction as they pass 
from land onto the oceans, turning toward the pole in high 
latitudes and toward the equator in low latitudes along the 
western margins of continents. These conditions are pri- 
marily due to the system of prevailing winds and ocean cur- 
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rents. The westerlies which are found in high latitudes carry 
the influence of the sea over the western coast of the con- 
tinents, but not over their eastern coasts. Also ocean currents 
transfer warm equatorial waters toward the western coasts of 
continents in high latitudes, while cold currents flow along the 
same coasts in the low latitudes. The Gulf Stream and Peru- 
vian currents are examples of this oceanic influence on tem- 
perature. 

World’s mean temperature in January and July.—The 
mean monthly temperature for January and July is shown 
in Figs. 36 and 37. January is the midsummer month of the 
Southern Hemisphere and July the midsummer month of the 
Northern Hemisphere. . 

(1) Isotherms for January show a greater distribution of 
low temperature over the Northern Hemisphere than for the 
month of July. | 

(2) The heat equator oscillates with seasons through 50° 
in latitude in some parts of the earth. The extent of migra- 
tion is greater over land than over water. 

(3) Temperature is lowest over land. Verkhoyansk, in 
Russia, is recognized as the cold pole. These extreme tem- 
peratures are due to the dryness of the air, calmness of the 
air, and vastness of land. These conditions, however, are not 
so effective as may seem. When the air is dry and calm, even 
though the temperature is far below freezing, man can exist 
without great discomfort. 

It can be said that the principal factor in the distribution 
of temperature is the difference between continents and 
oceans. Lands are areas of contrasts, the hottest and coldest 
of the earth’s surface. Asia is preéminent in this respect. In 
July nearly three-fourths of its surface has a temperature of 
over 68° F., while in January one-third has a temperature of 
below 50° F. 

The temperature belts.—In the classification of the earth 
into temperature belts, it is understood that the temperature 
within the divisions is only relatively the same. The continu- 
ity of temperature within belts is interrupted by mountains, 
bodies of water, ocean currents, and numerous other features 
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of the earth. Then again, temperature belts or zones should 
not be confused with insolation belts, or belts receiving the 
same amount of heat from the sun. The well-known torrid 
zone, temperate zones, and frigid zones, as bounded by the 
tropics and the polar circles, are not zones or belts of 
temperature, but zones of insolation and light. The reasons 
are that the temperature of the air is not determined alone by 
the heat absorbed directly from the sun; but it also depends 
upon the heat radiated from the earth’s surface. Thus the 
temperature belts are irregular, and do not conform to such 
regular but arbitrary lines as the tropical and polar circles. 

The major thermal characteristics of the earth’s surface 
may be classified into three belts or zones, namely, the tropical 
belt, the temperate belt, and the polar belt. The boundaries 
of the tropical belt are defined by the 68° mean annual iso- 
therms, or the polar limits of the palm tree, which is one of 
the truest expressions of tropical characteristics. Thus, be- 
tween the limits of the 68° isotherms which are approximately 
30° or 35° north and south of the equator is found the tropical 
belt. The temperate belts extend from the 68° mean annual 
isothermal line in each hemisphere to the corresponding 
isotherm of 50° for the warmest month in each hemisphere, or 
between approximately 35° and 70° north and south latitude. 
The 70° parallel north and south latitude is approximately 
along the 50° isotherm for the warmest month in each hemi- 
sphere. The polar belts extend to the pole from the poleward 
limits of the temperate belts. 

In recent years there has been a tendency to refer to the 
tropical belt as the low latitudes; the temperate belts as the 
intermediate latitudes; and the polar belts as the high lati- 
tudes. 

III. Atmospheric pressure.—Atmospheric pressure is an 
expression to denote the weight of the air. It has a marked 
effect on life directly and has much to do with winds and other 
elements of weather or climate. The effect of pressure is fre- 
quently felt in ascending or descending mountains. Bleeding 
from the nose, headaches, and temporary deafness may follow 
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where sudden changes in pressure have been experienced.’ 

Differences in atmospheric pressure.—The pressure of the 
atmosphere may vary according to (1) altitude, (2) temper- 
ature, and (3) humidity. It varies from place to place at the 
same altitude, and from time to time at the same place. At 
elevation above sea level the pressure grows less. At an alti- 
tude of six miles, a little above the highest point of land, the 
pressure is less than one-fourth the normal pressure for sea 
level. On maps, the distribution of pressure may be shown by 
means of lines known as isobars, which connect places of equal 
pressure. Pressure readings are reduced to sea level, like the 
figures expressing temperature and for the same reason. 

Pressure belts of the world—The whole lower air mass 
may be divided into regions of low and high pressure. A 
hypothetical representation of the earth, consisting entirely 
of land or entirely of water, reveals a distribution of pressure 
as shown in Fig. 88. High pressure belts exist about 30° north 
and south of the equator, and at the poles, while intervening 
belts of low pressure occur at the margins of the polar circles 
and at the equator. 

The excessive heat in the region of the equator is, pri- 
marily, the cause of the equatorial low pressure belt. The 
heated, moisture-laden air rises, and then flows poleward in 
the upper atmosphere, until, becoming cooled and heavier, it 
again descends to the earth, and so gives rise to the high 
pressure in the belts of the tropical circles. The low pressure 


1 The instrument by which pressure of the atmosphere is measured is called 
a barometer. The principles of the barometer are as follows: A tube more 
than 30 inches long, closed at one end, is filled with mercury. The open end is 
placed in a dish of mereury. The mercury in the inverted tube will sink ac- 
cording to the pressure on the mercury in the dish. When the mercury in the 
tube has reached an equilibrium, that is, when the weight of the column of 
mercury in the tube balances the pressure of the air on the mercury in the 
dish, a reading can be taken. If the experiment is performed at sea level 
(standard conditions) a column of mercury about 30 inches high will balente 
the pressure of the air. Since the pressure of the air at sea level is about 15 
pounds to the square inch, it follows that 30 inches or 760 millimeters of pres- 
sure is equivalent to about 15 pounds. A reading of less than 30 inches of 
atmospheric pressure, necessarily, means that the weight of the air is less than 
15 pounds per square inch. If the pressure is more than 30 inches, it is said 
to be ‘‘high,’’ and if less than 30 inches it is recognized as low.?? 
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belts at the margins of the polar circles occur where the air is 
rising, flowing from the temperate and polar regions. The 
extreme cold at the poles gives rise to the two polar high 
pressure belts. 

Since these belts are largely due to the amount of insola- 
tion, the position of the sun affects the location of the pres- 
sure belts at any given time. When the vertical sun is over 
the tropic of Cancer, the pressure belts are farther north, then 
migrating with the sun as it apparently moves south. 

The shape, size, and surface characteristics of the con- 
tinents have been referred to as affecting temperature. Thus, 
it is expected that the land masses also affect pressure. This 
is particularly true in respect to North America and Eurasia. 
These regions become very warm in summer, and low pressure 
centers are formed over them, while in the winter they be- 
come very cold and form high pressure areas. In the Southern 
Hemisphere, where the land masses are more uniform in tem- 
perature throughout the year, the pressure is also much more 
regular and without distinct seasonal variations. 

IV. Wind.—The more or less horizontal air currents are 
known as winds. The vertical air movements at the equator 
and in the tropical high pressure belts are designated as calms. 

General principles of winds.—The essential principles of 
winds are as follows: 

(1) Wind is caused by a difference in atmospheric pres- 
sure, and blows from areas of high pressure to areas of low 
pressure. 

(2) Wind is deflected to the right in the Northern Hemi- 
sphere and to the left in the Southern Hemisphere, owing to 
the rotation of the earth. The amount of deflection depends 
upon the speed of the wind and the latitude. This phenom- 
enon has been found true for ocean currents as well as wind 
currents. 

(3) The direction and velocity of the wind depend on 
the shape of the isobars and the interval between them. The 
difference in pressure or interval between isobars is known as 
the barometric gradient. It expresses the force which acts per- 
pendicularly to the isobars. 
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(4) A wind is named after the direction from which it 
blows. Thus, a wind coming from the south is a south wind. 
The weather vane points into the wind. On weather maps and 
wind diagrams the direction of the wind is generally shown 
by arrows, flying with the wind. 

Land and sea breezes.—A practical illustration of winds. 
is found along lakes and seas. During the day, in summer, the 
land and the air above the land are warmer than the water and 
the air above the water; as a result, air moves from water 
towards land or from high pressure to low pressure. At night, 
the breeze often blows in the opposite direction. The reason 
for this is that the air above land cools faster than the air 
above water, because the lands radiate heat faster than water. 
These changes in temperature mean changes in pressure and 
also a reverse in direction of air movement. Frequently, at 
sunset, the temperature over the land and water is the same, 
which accounts for the evening calms. There is no air move- 
ment, because the pressure is the same over land and water. 

Mountain valley breezes.—Similar winds are experienced 
in mountain valleys or gorges. The land cools and heavy air 
moves down the slopes, causing winds that may reach a high 
degree of velocity at night. During the day, as the land in- 
creases in temperature, the air moves up the valleys, but with 
less velocity than the evening or night valley breezes which 
blow down the slopes. Thus sea coasts and mountains both 
have refreshing breezes favorable to summer resorts. 

Wind systems.—The arrangement of the pressure belts as 
shown in Fig. 38 gives rise to the planetary winds or regular 
wind systems. The air moves from the high pressure belts, 
located at the margins of the tropics, toward the equator, form- 
ing the trade winds. At about 10° or less on each side of 
the equator—positions change with the migration of the pres- 
sure belts—the trade winds, which have been gradually rising, 
become “calm” air currents moving nearly directly upwards. 
This vertical movement of air is called the equatorial belt of 
calms, or (formerly) the doldrums. 

As the air in this belt of calms rises, it cools and flows to- 
ward the poles. This returning air, moving far above the 
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earth’s surface, forms the anti-trade winds. When the anti- 
trades reach the belts of high pressure at the margins of the 
tropics, they descend. This downward movement of the air 
creates the tropical belts of calms, sometimes called the horse 
latitudes. 

From these high-pressure tropical calm belts the move- 
ment of the air is, in part, again toward the equator to form 
the trades, and in part, toward the poles to form the pre- 
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Fig. 38.—Generalized Diagram of the Planetary Wind and Calm Belts. 


vailing westerlies. In the polar regions, there is air move- 
ment from the high pressure areas, in the polar centers, to- 
ward the low pressure belts, near the margins of the polar 
regions. These planetary winds are deflected to the right in 
the Northern Hemisphere and to the left in the Southern 
Hemisphere. 

V. Moisture—The moisture of the earth passes through 
a regular cycle. Evaporated from the seas or moist lands, 
water is suspended in the air in the form of water vapor until 
it is condensed into fog or clouds, or falls as rain. Then it 
may flow on the surface of the land, or seep into the soil or 
rocks, often later to reappear in springs, and again be 
evaporated. 
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Humidity.—The moisture or water vapor in the air may be 
expressed as absolute humidity and relative humidity. Abso- 
lute humidity represents the actual amount of vapor in the air, 
that is, the amount in pounds or quarts in a given volume of 
air. The pressure or weight of the water vapor cannot exceed 
a certain amount for a given temperature. When this limit is 
reached, the air is saturated. If the pressure of the water 
vapor increases beyond the saturation point, condensation 
takes place. Relative humidity represents the amount of 
vapor in the air, compared with the amount that it might 
hold at the same temperature. It is always measured in per- 
centage. Thus the relative humidity of saturated air is 100 
per cent; and 50 per cent if the air has only half as much 
water vapor as it can hold at that temperature. 

Humidity is a geographical factor affecting people directly. 
The depressing, muggy, or sultry days are generally days of 
high humidity. A high humidity makes the air feel warmer in 
summer and colder in winter than the actual temperatures 
may indicate. In summer a humid air retards evaporation. 
Thus the evaporation from the human body is somewhat 
checked, which may cause discomfort and even disease, and 
may in part account for the characteristic tropical laziness. 
In winter, high humidity makes the air feel damp and chilly. 
The increased amount of water vapor in the air surrounding 
the human body accelerates the conduction of heat away from 
the body, creating a feeling of the so-called piercing, chilly at- 
mosphere. 

A high humidity is particularly favorable for certain agri- 
cultural plants, especially corn. The ideal weather condition 
for corn is a high temperature and high humidity. Since 
humidity checks evaporation, a region of high humidity does 
not need so much rain for successful crop production as one 
low in humidity. 

Rainfall—tThe presence of rain depends on two important 
conditions. First, there must be moisture in the air, and sec- 
ond, there must be some means by which this moist air is 
cooled to bring about condensation until the moisture falls as 
raindrops. The moist air may be cooled in two principal 
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ways: (1) by ascending upwards into the colder upper regions 
of the atmosphere, and (2) by being blown as wind to colder 
regions. 


Climatic Types and Regions. 


Definitions.—Based upon the foregoing factors and princi- 
ples, climate may be classified into a number of so-called 
types, depending upon the various combinations of climatic 
factors found in different places. 

These types are grouped, first, within the great thermal 
zones or belts known as the tropical belt, the temperate zones, 
and the polar regions, each one of these major regions having 
two or more types. Next, since the polar regions and tem- 
perate zones are in both the Northern and the Southern 
Hemispheres, most of the types found in the Northern Hemi- 
sphere are found also south of the equator. Likewise, the 
same types of climate are found in both the Eastern and the 
Western Hemispheres. 

A place or district having any given type of climate is 
called a climatic region. There are thus many more climatic 
regions than climatic types, for the same type may be found 
in from two to five different regions. 

A classification of climatic types, and the climatic regions 
where they are found, are shown in the following map. Since 
many of these regions are large, extending over many degrees 
of latitude or longitude, it follows that some of them could be 
divided into smaller provinces or districts. 


Types of Climate. 
Polar Regions. 


Polar Highlands or Ice-Cap type. 
Polar Lowlands or Tundra type. 


ye 


Temperate Zones. 


Cold Temperate or Coniferous-Forest type. 
Temperate Mountain and Plateau type. 
Cool Temperate Oceanic or Marine type. 
Temperate Grasslands or Prairie type. 
Temperate Humid Interior type. 
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8. Cool Temperate East-Coast type. 

9. Subtropical or Mediterranean type. 

10. Temperate Arid Interior or Desert type. 
11. Warm Temperate Oceanic or Monsoon type. 


Tropical Belt. 


12. Dry Trade-Wind Deserts. 

13. Tropical Monsoons. 

14. Tropical Grasslands or Savannah type. 
15. Tropical Mountain and Plateau type. 
16. Moist Trade-Wind Coasts. 

17. Equatorial type. 


Climates of the Polar Regions. 


Polar highlands.—These regions, covered for the most part 
with perpetual snow and ice, constitute the least-explored part 
of the earth’s surface and offer to man hazards which, even in 
this day of the airship and the radio, he finds the greatest dif- 
ficulty in overcoming. The extreme cold is due not only to 
the position of the regions around the poles in the highest lati- 
tude, but also to the elevation. 

The two regions of this type, the arctic and the antarctic, 
differ in one important respect. In the former, the Arctic 
Ocean occupies a central position in the polar zone with the 
land chiefly around the margin, while at the south pole the 
high and extensive antarctic continent occupies the central 
place with the ocean around the rim. This makes the ant- 
arctic climate more frigid than that of the arctic. Practically 
all of the antarctic land is high and, consequently, of the ice- 
cap type of climate. In the north polar zone, however, the - 
chief highland area is that of Greenland. 

An exaggerated idea of the size of Greenland is usually 
obtained, owing to the general use of maps on the Mercator 
projection. As a matter of fact, the area of the whole arctic 
region is only eight per cent of that of the Northern Hemi- 
sphere; and of the arctic area, only about forty per cent is 
land. Stefansson brings out the important point that the 
lack of life in the polar highlands is not due to the high lati- 
tude, but to the high altitude, 
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The polar lowlands.—As pointed out above, this climatic 
type is only slightly represented in the Southern Hemisphere, 
as, for instance, the extreme tip of South America and a small 
area on the edge of the antarctic continent just below South 
America. 7 

In the Northern Hemisphere, however, the greater pole- 
ward extension of the continents gives large areas of the 
tundra type in Alaska, Canada, Russia, and Siberia. Since the 
southern boundary of this region is the isotherm of 50° for the 
warmest month, it follows that such vegetation as exists must 
make rapid growth in the short cool summer. Above this iso- 
therm forest trees and cereals do not grow, except some 
stunted bushes and trees near the margin, but the relatively 
high temperatures of the arctic summer, when the insolation is 
great, permit the growth of many kinds of plants, mostly 
mosses, lichens, and low types of plants, but some of them of a 
herbaceous character. 

As the temperatures of air and soil practically exclude 
crops, agriculture is out of the question, but some develop- 
ment of grazing is possible, and, as the growing population of 
the world makes the meat shortage felt, it is likely that herds - 
of reindeer, caribou, and so forth, may make these regions 
important contributors to the food supply.*. Coal is mined in 
Spitzbergen; and other mineral deposits will attract men into 
the far north temporarily for profit, but few people will care 
to go there for permanent residence. 


Temperate Zone Climates. 


The cold temperate regions.—These are the coldest parts. 
of the temperate zones. In the Southern Hemisphere, owing 
to the fact that the continents do not extend so far south, only 
the tip of South America and the mountains of South Island, 
New Zealand, are cold enough to belong to this climatic type. 


1 Stefansson gives the following estimates of arctic grazing value for rein- 
deer alone: 
Alaska will support 2,000,000 reindeer on 200,000 square miles 
Canada will support 10,000,000 reindeer on 1,000,000 square miles 
Eurasia will support 20,000,000 reindeer on 2,000,000 square miles 


—Problems of Polar Research, p. 229 (Amer. Geog. Soc. Serial Publication 
No. 7, 1928). 
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In the Northern Hemisphere the area includes a broad belt or 
zone lying right next to the polar regions and extending east 
and west entirely across Europe, Asia, and North America. 
The only breaks in this belt across the continents are the 
mountains of Scandinavia and Alaska. This is a zone of short, 
warm summers and of long, cold winters. The rainfall seldom 
exceeds 20 inches for the year, except where the belt comes 
within reach of oceanic winds of the west or windward coasts, 
as in Norway and in Alaska. However, much of the precipi- 
tation is in the form of snow which melts slowly, and, since 
the evaporation is relatively slight, the soil and vegetation get 
most of the moisture, which is plenty for the growth of trees. 

The region is characterized everywhere by great forests of 
the evergreen coniferous type. The Siberian forests of this 
region are still somewhat inaccessible, partly because of the 
great distance from important markets and partly because 
their natural transportation outlets, the rivers, flow to the 
Arctic Ocean and are frozen much of the year, and in the 
spring their southern headwaters thaw out first, causing great 
ice-jams and floods in their lower courses. In Europe and 
Canada, however, logging, lumbering, and the pulpwood in- 
dustries are already making inroads into these great coniferous 
forests, the world’s greatest source of soft wood such as pine 
and fir. 

The marine type of climate——On the windward coasts of 
the continents of the temperate zone, which are the west 
coasts, since the winds here are the prevailing westerlies, we 
find in latitudes above 40° what is called the cool temperate 
oceanic, or marine type of climate. By some this is said to be 
the only really temperate climate in the so-called temperate 
zone. The fluctuations of temperature are less than in other 
regions of the same latitude. Thus Sitka, Alaska, lat. 57° 3’ 
north, has an annual temperature range of only 24.3°, while 
Nain, on the Labrador east coast of North America in about 
the same latitude, has an annual temperature range of 41.1°. 
The westerly winds from the ocean bring abundant rainfall. 
Thus the coasts of Washington and Oregon in this region 
have the heaviest recorded rainfall of any region in the United 
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States; that at Glenora, Oregon, for example, averaging for 
several years 136 inches. 

This type of climate is found in North America along the 
west coast from San Francisco to Alaska, but is limited east- 
ward by the Sierra Nevada and Cascade Mountains. In South 
America it characterizes the coast of Chile south of 40° south 


Fig. 41.—Native “Bush”? (forest) in New Zealand. Note the great tree 
ferns and other differences between the vegetation here and the forests of the 
north temperate zone. 


latitude. Africa does not extend far enough south to have this 
type, but New Zealand and, south of Australia, Tasmania, 
come within its influence. In northwestern Europe, however, 
the marine type of climate extends from the northwest corner 
of Spain to southern Norway, and extends far inland; for there 
is no north-south mountain range to act as a barrier to the 
warm moist winds from the Gulf Stream and the North At- 


ate 


_ leaving for interior of Chile 


Fig. 42. 


Upper.—Sledge with dogs (Southeastern Alaska). 
Middle.—Sledge with reindeer (Southeastern Alaska). 
Lower.—Donkeys with waterwheels. 
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lantic Drift. Consequently, the ocean influence spreads east- 
ward from France and the British Isles across the great low 
plain of north central Europe, even to Russia. The change 
from the marine climate of northwestern Europe to the con- 
tinental type of eastern Europe is very gradual; the plains of 
northern Germany may be said to be a transitional region. 

Not all kinds of crops can be grown in a climate of such 
abundant rainfall, high humidity, and cloudiness; but oats, 
rye, and barley flourish, while the climate favors the growth of 
grass for pasture and of forests for timber. Thus England and 
New Zealand have both been famous for their sheep raising, 
and Washington and Oregon rank at the top of our lumber 
producing states. The Cascade Mountains get their name 
from the abundant waterfalls, and this section has the greatest 
potential water power of any region of the United States. 

The temperate grasslands.—Since the temperate zones lie 
within the realm of the prevailing westerly winds we may ex- 
pect to find in the interiors of the continents east of mountain 
and plateau barriers, regions where the rainfall is insufficient 
to grow forests, but adequate for grass. Such areas, far from 
oceanic influences, naturally have the extremes of temperature 
characteristic of continental interiors, but are known the world 
over as important grazing lands. One of the best examples of 
this type of climatic region is the great plain or prairie region 
of North America, extending from Canada to Texas just east 
of the Rocky Mountains, and the name “ prairie type of cli- 
mate” is frequently applied to this type. Other examples of 
the type are the great steppe regions of southeastern Russia in 
Europe and of southwestern Siberia and Mongolia in Asia. 
So also, but with a less extreme climate, owing to the narrower 
continents in the Southern Hemisphere, examples of this cli- 
matic region may be found in the pampas of Argentina, the 
veldt of South Africa and the Murray-Darling Basin in Aus- 
tralia. 

The typical rainfall of these regions ranges from 10 to 30 
inches, which is adequate for good pasture grass, but insuf- 
ficient for forests, so the rolling plains are characterized by the 
lack of trees; and the contrasts of the green grass in spring, 
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the dried-up appearance in late summer, and the covering of 
snow in winter are most striking in all these places, except 
that in Australia and South Africa snow seldom falls in these 
regions. 


Fig. 43.—In Temperate Regions of Little Rainfall. 

Upper right.—Sheep on road in New South Wales, Australia. These road- 
ways are often a quarter mile or more wide, so the sheep transporting themselves 
from the “stations”? (ranches) to market may graze on the way. 

Lower right.—In an irrigated orchard, Victoria, Australia. The linen 


“duster”? worn by the orchard owner when driving suggests the dusty roads. 
(Photos by C. C. H.) 

Upper left—A camel cart in Mongolia. 

Lower left—A dwelling in Mongolia. The inhabitants of interior China of- 
ten dwell in cave houses excavated out of the loess banks. (Photos by Pub- 
licity Dept., U. S. Dept. of Commerce.) 


In these grasslands early man, like the Indians of our west- 
ern plains, was naturally a hunter. Then with social evolution 
came the domestication of animals, such as sheep, cattle, and 
horses, and the pastoral industry developed. In this stage 
wandering nomads seeking new pastures for their herds are 
the characteristic grassland dwellers. Droughts, causing a 
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shortage of pasture, often give rise to tribal movements and 
sometimes to great population migrations. The social history 
of Europe, for example, records case after case of invasion of 
waves of migrating people from the grasslands of Central Asia. 

In these regions of the Southern Hemisphere, sheep and 
cattle raising is still the leading industry, while in the great 
plains of the United States, also, grazing is the most important 
business. In Canada and in parts of this area in our own 
country where there is more rainfall, and in eastern Argentina, 
agriculture is becoming more important. Cultivation is also 
extending in the grasslands of Australia. Wheat, rye, oats, 
and barley are the main crops. The great “ Inland Empire ” 
east of the Cascade Mountains in Oregon and Washington is 
also one of our great wheat sections. In Mongolia and Man- 
churia these areas constitute one of the world’s great unde- 
veloped but potential food producing regions. 

The temperate humid interiors.—The grassland interiors 
gradually merge into forest regions where the rainfall is suffi- 
cient. This is the case east of the 100° meridian in the United 
States and Canada and, in Europe, from Germany and Aus- 
tria eastward through Russia into western Siberia in Asia. 
Throughout these regions great deciduous forests are the char- 
acteristic vegetation, the annual rainfall ranging from 30 
inches upwards. Except in the drier margins of these areas, 
where trees are usually found chiefly along the streams, the 
great forests had to be cleared off the land before agriculture 
developed, thus giving rise to great lumber industries; but 
to-day both in Europe and the United States these sections 
constitute agricultural regions of the highest rank. Corn, 
wheat, cattle, hogs, and so on, are the leading products. The 
great Corn Belt of the United States must be considered in all 
the industrial, political, educational, and other important 
movements of the nation. The greater portion of the tobacco 
belt and the winter wheat belt of the United States can also 
be found in this region, as well as that of the spring wheat belt 
of this country and Canada. 

The climate of these humid continental interiors is greatly 
influenced by the cyclonic and anticyclonic winds that pass in 
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succession over the region bringing rainfall and temperature 
. changes that make the climate one of the very best for man’s 
development. The “highs” of the anticyclonic winds with 
their cold waves have a sort of whirling downward and out- 
ward motion that brings from the upper, cooler layers of the 
atmosphere ozone and high electric potential, for example, that 
seem to be stimulating and beneficial to man and to other 
animals. These cold winds generally come from the north- 
west, and this heavier air, together with the force with which 
the winds come, also scatters and diffuses the air next the sur- 
face which may have become more or less impure. All in all, 
these cyclonic wind systems help greatly in placing the tem- 
perate humid interiors among the environments most favor- 
able for human progress. 

Cool temperate east coasts.—On the eastward margins of 
the continents in the temperate zones chiefly above the lati- 
tude of 40°, are found the cool leeward coasts. In the South- 
ern Hemisphere these areas are very limited, owing to the 
narrowness of the continents and the fact that only South 
America extends much beyond 40°. So we find this type of 
climate practically limited to the continents of North Amer- 
ica and Asia. In the United States, New England is in this 
area, while the St. Lawrence valley and the maritime provinces 
of Canada, together with southern, Newfoundland, have this 
type of climate. In Asia, portions of Manchuria, northern 
China, and Japan are represented. 

This type of climate strongly resembles that of the humid 
continental interiors, but the extremes of heat, cold, and 
drought are modified by the oceanic influence due to nearness 
to the sea. But the climate is quite different from that of west 
coasts in the same latitude because the prevailing winds, being 
from the west, bring the continental influences to the east 
coasts, whereas in the marine type of the corresponding west 
coasts these same west winds bring the oceanic influences to 
the coast regions. Thus there is a great contrast between the 
cold, bleak climate of Newfoundland and the mild marine type 
of Ireland just across the Atlantic. Asia, being larger, has a 
more pronounced continental effect on this east-coast type 
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than has North America. Thus Vladivostok averages about 
18° colder in January than Portsmouth, New Hampshire. 
This more moderate winter temperature of New England is 
fortunate for the United States, as none of our ports are 
bothered much by ice. Even the St. Lawrence River is closed 
by ice only about five months in the year, whereas the Amur 
River in eastern Asia, though farther south, is ice-blocked for 
seven months. 

These regions are also forest areas like the humid interiors 
of the temperate zone, but there is found here a larger pro- 
portion of conifers than in the interiors which have large areas 
of hardwood deciduous forests. 

The life conditions, however, of the cool east coasts and of 
the continental humid interiors are quite similar; and also a 
great similarity is at once seen between the industrial and 
social life of New England, for example, and that of England 
and France, in the marine climatic region of Europe. The 
great concentration of population and manufacturing in the 
cool temperate east-coast region of the United States and of 
the cool temperate west-coast area of Europe has already 
made necessary the bringing-in of food supplies and raw ma- 
terials from other regions. In this respect they are no longer 
self-supporting. Japan, likewise, in the cool temperate east- 
coast climate of Asia is already in the same situation as Eng- 
land, New England, and Germany. 

The subtropical or Mediterranean regions.—The sub- 
tropical or Mediterranean regions are the warm temperate 
west or windward coasts below the latitude of 40°. This type 
of climate is most extensive and has been longest studied in 
the regions bordering the Mediterranean Sea, hence the name 
Mediterranean type. Other areas having this climatic type 
are southern California in the United States, central Chile in 
South America, Cape Colony in South Africa, southwestern 
Australia, and the west coast of southeastern Australia. 

All these regions being near the tropical limits of the tem- 
perate zones are also known as subtropical regions, and being 
on west coasts are in winter under the rain-bringing influence 
of the westerly winds. In the summer, however, the move- 
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ment of the sun polewards to the tropics, and the correspond- 
ing swing polewards of the planetary wind and calm belts, 
bring to these subtropical regions the influence of the dry 
trade winds and the dry tropical belts of calms. So this type 
of climate while always mild in temperature is characterized 
by dry summers and winter rains. The rainfall is usually 
slight, so irrigation is generally practiced in these areas. Most 
of the crops are grown during the winter season and harvested 
in the spring about the time the dry season begins. Fruit is 
an important product in all these regions, such fruits as 
oranges, lemons, figs, olives, and grapes, being characteristic. 

The long dry season and the usually scanty rainfall com- 
pel the natural vegetation to utilize to the best advantages 
the moisture obtained in winter, and to protect itself against 
loss of moisture in summer, so trees like the olive with deep- 
growing roots, and small evergreen trees and shrubs with leaf 
systems which limit transpiration, or evaporation of moisture, 
are characteristic forms of vegetation here. Ordinary herbs 
and grass which need showers during the summer do not fare 
well in Mediterranean regions, so in summer the landscape, 
except where artificial watering is resorted to, tends toward a 
dusty, dried-out appearance. 

The typically mild, sunny climates of these regions are 
considered by many the best in the world. They, therefore, 
are much resorted to for recreation and pleasure. Resorts so 
noted as those of the Riviera in southern France and Italy are 
becoming rivaled on a smaller scale by those of southern Cali- 
fornia, for example. People from Pasadena, Riverside, Los 
Angeles, and San Diego, California, tell us that no better cli- 
mate can be found anywhere. The moving-picture producing 
industry centered at Hollywood, California, utilizes to ad- 
vantage this mild sunny climate which gives abundant op- 
portunity for taking outdoor scenes successfully. 

The architecture of Mediterranean lands with broad piaz- 
zas, shaded balconies and thick walls indicates an adapta- 
tion to the environment. The bungalows of southern 
California are characteristic. Outside of Europe the regions 
of this type of climate evidence its popularity by the relative 
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density of their population. In Europe, in spite of the ease of 
life in this belt and its lack of the stimulating climate of the 
cyclonic regions, history shows the rise of many important 
civilizations in the Mediterranean region, such for example as 
those of ancient Greece and Carthage and the Roman Empire. 

The warm temperate east-coast regions.—The climate of 
these leeward coasts in the temperate zone below 40° shows a 
big contrast to the west or windward coasts in the same lati- 
tudes. The temperatures are not unlike, but the rainfall 
comes more or less throughout the year with the maximum in 
summer, and there is no distinctly dry season. These regions, 
under the influence of the westerlies in winter, tend to get rain 
in summer from the development of low-pressure areas to the 
west of them which draw in the moisture-laden air from the 
oceans to their east. Thus these warm temperate oceanic re- 
gions are said to have a monsoon type of climate, the summer 
winds being more or less opposite in direction from what they 
are in winter. 

The areas with this warm temperate oceanic or temperate 
monsoon type of climate include the cotton- and rice-growing 
regions of southeastern United States, much of China and 
Japan, the Parana valley region of South America, Natal in 
eastern South Africa, and the southeast-coast region of New 
South Wales and Victoria in Australia. Central and northern 
China have cold winters owing to the continental influence of 
Eurasia, and in the southeastern United States sudden and 
extreme changes in temperature are frequent, especially in 
winter, but in the Southern Hemisphere temperature ranges 
are much narrower. 

These differences in climate of the various regions of this 
type make corresponding differences in vegetation. All are 
characterized by forests, however, and in many cases the 
abundant rains cause swamps. These, where the temperatures 
are high, tend to invite diseases, such as malaria, and condi- 
tions are similar to those in equatorial forests. The valleys of 
central China with their rice, cotton, tea, and silk support a 
dense population. The Cotton Belt of the United States is the 
greatest in the world, and it is now beginning to develop its 
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own manufacturing industries, while Natal and southeastern 
Australia each supports a large population. 


e 


Photos by courtesy of U. S. Forest Service. 
Fig. 44. 


Upper.—Cotton ginning day, Mount Hope, Alabama. 
Lower.—Loading cotton at Mobile, Alabama. 


The temperate arid interior or desert type.—The regions 
having this type of climate are found for the most part on 
plateaus in the interior of continents separated from the wind- 
ward coasts by high mountains or distance. Consequently, 
they are characterized by extremes of temperature both 
diurnal and annual, by scanty rainfall and vegetation, and by 
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sparse population. Except where irrigation is commercially 
possible or minerals are found, there is not much to attract 
any settled population. Sometimes, owing to their position on 
trade routes, considerable centers of commerce have grown up 
within these regions. (See Figs. 43 and 49.) 

The largest regions of this type are in the interior of Asia, 
east of the Caspian Sea, and in western China; in North 
America, between the Sierra Nevadas and the Rocky Moun- 
tains; and in southern and western Australia. Other examples 
are northwestern Argentina in South America and the 
Kalahari Desert in South Africa. 


The Climates of the Tropics. 


The tropical monsoon regions.—While the above warm- 
temperate oceanic regions have a monsoon type of climate, the 
real monsoon regions are found within the tropics. This type 
of climate is best represented in India and Farther India 
(Indo-China), which are in winter under the influence of the 
dry tropical calm belt and the northeast trades. Also, the cold 
high-pressure area of Asia at that time causes the winds to 
blow outward from the dry interior of the continent. In sum- 
mer, however, with the vertical sun over India a hot low- 
pressure area forms over interior Asia, and then the winds 
blow in from the oceans, particularly the Indian Ocean, thus 
bringing rain, especially to India where the high Himalaya 
Mountains force the air upwards, thus cooling it and produc- 
ing heavy rainfall. 

Other monsoon areas are northern Australia, the coast of 
the Gulf of Guinea in Africa, Florida and the Gulf Coast in 
the United States, and small areas in northern South America. 
None of them have the distinctly pure tropical monsoon type, 
however, that is developed in India, Farther India, and south- 
ern China. 

The monsoons are the life of the people in southern Asia. 
Upon their regular appearance depends the success of their 
crops and, consequently, the support of their millions of popu- 
lation. The failure of the rains means crop failure, famine, 
and destitution. As a general rule the monsoon countries are 
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very densely populated, as is indicated by the fact that in 
India, two-thirds the size of the United States, there live 300 
million people. | 

Dry trade-wind deserts.—In the trade-wind belts of both 
hemispheres the winds have a motion towards the west as well 
as towards the equator. The result is that on the western 
sides of the continents in these latitudes there is but little 
rainfall, for the trade winds coming from dry continental in- 
teriors have only very little moisture and, as they are moving 
towards a warmer region, conditions are not favorable for pre- 
cipitation. These areas merge into those near the tropics 
where the dry calms of high pressure prevail with their de- 
scending air currents which, getting warmer instead of cooler, 
create conditions decidedly against rainfall. So we have the 
world’s greatest hot deserts in the Sahara of northern Africa, 
in Arabia and Persia in Asia, in Mexico in North America, on 
the west coast of South America, in Peru and Chile, in the 
Kalahari Desert in Southwest Africa, and the Great Australian 
Desert in Central and Western Australia. 

Living conditions in these hot deserts are hard. Some 
wandering nomads with camels carry goods from place to place 
in the Sahara or Arabia, for example; others engage more 
often in banditry. In some scattered fertile areas, called 
oases, a small settled population is engaged in grain growing 
or cattle raising, and usually in cultivating the date palm. In 
other places, as in the goldfields of Western Australia or the 
nitrate mines of Chile, the mineral deposits with their oppor- 
tunity for profit and employment give rise to a settled popu- 
lation. As a general thing, however, these regions are very 
sparsely inhabited or entirely lacking in population. 

The tropical grasslands.—Towards the equator, however, 
these deserts of the trade-wind zone gradually merge into the 
tropical grasslands. The latter form a transitional area be- 
tween the vegetationless hot deserts and the equatorial belt of 
dense forestry. The grass of these regions is due to a seasonal 
rainfall which varies from 10 to 15 inches on the edge of the 
desert to 70 or 80 inches at the margin of the forest area. 
The greater part of the year these areas are under the influ- 


Fig. 45. 


Upper.—Grass-covered huts of natives of equatorward margins of tropical 
grass-lands, near Mombasa, East Africa. 

Middle.—Building a native house in the Samoan Islands. Note the frame- 
work, the thatched cover, and the cocoanut palm trees. 

Lower.—Native dance in front of Samoan houses, Apia, Samoa, 
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Fig. 46.—Coffee Growing in Brazil. 


Upper.—Fields of young coffee trees. 
Middle.—Gathering coffee, a work that can be done by young and old, 
women and children. 
Lower.—-Coffee heaped up ready for storing away, after being thoroughly 
dried. 
152 
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ence of the trade winds, and hence lacking in rainfall. At the 
time, however, when the vertical sun passes poleward to the 
tropics, which it reaches at the time of the summer solstice, 
the equatorial belt of calms with its rising currents of air 
comes over and favors these grassland areas with a season of 
rainfall, owing to the cooling of the rising air currents of the 
equatorial calm belt. These rains make possible a heavy 
growth of tall grass but are not usually sufficient for forest 
growth. 

This type of climate is therefore known as the savanna 
type, or sometimes the Sudan type, from the great grassland 
area extending almost across Africa just south of the Sahara. 
In fact, this African grassland area also extends southward in 
east central Africa not far from the Indian Ocean Coast, and 
then includes a broad belt in the southern part of tropical 
Africa extending to the Atlantic coast. Similar tropical grass- 
land areas are found in northern Australia, western Madagas- 
car, and in south central Brazil, Guiana, and Venezuela in 
South America (see Fig 45, Upper). 

Most of these grasslands of the tropics are as yet unde- 
veloped. But Southern Rhodesia in South Africa is becoming 
a great grazing country, and it is likely that stock raising will 
ultimately become a great industry in all these regions. 

Moist trade-wind coasts.—Where the trade winds blowing 
from the ocean strike high mountains or rugged east coasts 
they bring abundant rainfall to the windward slopes of such 
mountains. These conditions prevail in the West Indies, east- 
ern Central America, Guiana, and on the eastern coast of 
Brazil, for example. In these cases the warm temperatures 
and abundant and frequent rains cause a dense growth of vege- 
tation. Sugar cane, bananas, and other tropical fruits are 
therefore produced with ease and profit. 

The equatorial type of climate—Over a belt extending 
about 10° in width on each side of the equator the equatorial 
belt of calms swings back and forth, as the sun makes its an- 
nual trip back and forth from the tropic of Cancer to the 
tropic of Capricorn. This belt of calms, as has been pointed 
out before, is a daily rain producer owing to the ascending and 
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Fig. 47. 


Upper.—Contour planting of young rubber plantations, Singapore Island. 

Middle.—Drying sheets of rubber in crude rubber factory, Singapore 
Island. 

Lower.—Ivory tusks brought from interior by natives, Mombasa, Equatorial 
East Africa. 
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consequently cooling air currents. Twice during its annual 
journey the sun is vertically over the equator. This is at the 
time of the equinoxes, that is, in our fall and spring. These 
then are the rainy seasons in regions having the true equatorial 
type of climate. As the season lags somewhat behind the 
movement of the sun, the equatorial rainfall at the equator 
does not reach its maximum at the time of the equinoxes, but 
a month or so afterwards. Between these two seasons of 
maximum rainfall there are two periods when the rain, though 
usually not entirely lacking, is somewhat scanty. Thus re- 
gions with the equatorial type of climate have four seasons, 
two wet (April-May and October-November) and two dry. 

The abundance of rainfall in these regions, together with 
the steady heat, produces the jungles and dense forest growth 
which constitute the characteristic natural vegetation of the 
equatorial belt. 

So far the climate of most of these regions has proved un- 
healthful, particularly for white people. Development, how- 
ever, is slowly advancing along the margins of the area, and 
further ability to control disease may bring into increasing im- 
portance this great source of timber and tropical products 
which the world’s rapidly increasing population seems des- 
tined soon to need. Java’s ability to support thirty-five mil- 
lion people under the administration of some 250,000 Dutch 
is a good illustration of the possibilities of such regions. 


Mountain and Plateau Climates. 


Varied climates of mountains and plateaus.—The chief 
characteristic of the meteorological phenomena of mountains 
and plateaus is variability. Highlands in the tropics have 
climates which differ from those of similar elevations in tem- 
perate zones. The climate of a mountain valley may be tem- 
perate in character while the summit area is frigid. One side 
of a mountain range may be drenched with frequent torrential 
rains while the opposite slope basks in daily sunshine. The 
major causes for the climatic variabilities of elevated lands 
are due to their (1) location, (2) altitude, (3) position in re- 
spect to winds, (4) area, and (5) character of surface. Since 
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these factors have been considered, their effects on climate 
are only briefly discussed here. 

Temperature influences.—An important feature of high- 
lands is their influence on temperature. There is an average 
decrease of about 1° F. for each 300-foot increase in altitude. 
The rate varies according to seasons (being usually greater in 
summer than in winter); the loftiness of the region; and the 
character of the slopes and valleys, such as their grade, surface 
features and insolation. This change in temperature influ- 
ences the distribution and activities of all forms of life. Espe- 
cially in arid and tropical areas does the value of elevation 
stand forth with prominence. It brings rain to the deserts 
and temperate areas to the tropics. In other words, nature 
duplicates on the basis of altitude the character of life en- 
countered by a change in latitude. Thus, we may find in the 
tropical zone, on mountain and plateau slopes, first, dense 
tangles of equatorial trees, vines, and underbrush with cul- 
tivated areas of bananas, rubber trees, cocoanut trees, cacao 
trees, and other tropical plants interspersed here and there; 
with an increase in elevation, subtropical plants appear, in- 
cluding coffee plants, citrous fruits, cassava plantations, and 
numerous varieties of deciduous trees; as the distance above 
sea level is increased there are temperate plants, such as corn, 
rye, barley, and potatoes, and deciduous and coniferous trees; 
and at still higher altitudes, polar conditions may prevail, 
characterized by tundra flora and fields of permanent snow 
and ice. 

The temperature does not always decrease with an increase 
in altitude. It sometimes happens that temperature decreases 
from summit to valley rather than from valley to summit. 
This is known as inversion of temperature. It takes place in 
narrow valleys, in enclosed basins, on piedmont areas, and in 
plains adjacent to isolated peaks. The inversion of temper- 
ature depends not only on topography but also on the at- 
mospheric conditions. In times of calm, clear weather with 
high barometric pressure, inversion of temperature is experi- 
enced. When the air is calm, especially at night, the cold 
layers descend on the basis of their own weight to valley bot- 
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toms or adjoining lowlands, a movement which is sometimes 
referred to as air drainage. 

This often makes the slopes better for fruit growing than 
the adjacent valley, which is in greater danger of frost ruin- 
ing the crops. Since the radiation by night cools the air near 
the ground there is no circulation. Thus the air is steadily 
dropping in temperature, and frost may result. This cooling 
will continue until some definite winds bring about circulation. 

The geographical importance of inverse temperature is 
thus of no little significance. It explains why homes are not 
built on the valley floors in some regions, but rather on the 
terraced slopes or elevated portions of the valley; and why 
mountain, plateau, or hill slopes are preferred—up to a certain 
elevation, which is governed by altitude, exposure, and so on 
—for the cultivation of plants, easily destroyed by frost. In 
various parts of California, oranges and grapes are grown on 
the piedmont slopes while the crops more resistant to low tem- 
peratures, such as alfalfa and barley, are grown on the 
lower margins or plains. Coffee plantations, for the same rea- 
son, are invariably located on the high ground (see Fig. 46). 

Rainfall influences.—The distribution and amount of rain- 
fall on highlands depend in part upon their (1) elevation, and 
(2) position in respect to winds. Rainfall generally increases 
up to an elevation of about 7000 feet above sea level, and then 
it decreases. At great elevations the precipitation is in the 
form of snow. 

The position of the snow line, the limits of the eternal 
snow, depends not only on rainfall, but also on temperature. 
However, rainfall seems to be the dominating factor, as the 
wettest slopes always have the lowest snow line, even when 
it is the warmest slope. The snow line descends to 15,000 
feet on the southern slope'of the Himalayas which is subjected 
to the monsoon rains, while, on the drier, northern slope, the 
snow line is at an altitude of 19,000 feet. The samc is true 
of the Alps. In the western Alps, the snow line is lower than 
in the drier eastern Alps. The snow line is one of the most 
important geographic boundaries of highlands. It separates, 
with striking abruptness, two regions which are physically as 


Photos by courtesy of the U. S. Forest Service. 
Fig. 49.—Mountain and Desert. 


Upper.—Mt. Shasta. 
Lower.—South end of the Great Salt Lake Desert from the southwest of 


Simpson range. 
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well as biologically different. It distinguishes to some extent 
the habitable from the nonhabitable areas of highlands. 

The precipitation on mountains and plateaus, as already 
pointed out, is decidedly variable. It is very seldom that two 
slopes have the same amount of rainfall. This is one reason 
why mountains are recognized as climatic barriers. The 
deserts on the leeward side and the humid areas on the wind- 
ward slopes of the Rocky Mountains, the Himalayas, and the 
Andes, are worthy illustrations. 

Wind influences.—A varied relief is always associated with 
a variability in atmospheric pressure. Since air movement 
depends upon the pressure of the air, it must follow that winds 
are frequent and potent features of highland climates. Nearly 
every one expects to find a breeze blowing on mountains and 
plateaus, and in most cases these expectations are fulfilled. 
The more common types of winds in the mountainous regions 
are the valley breezes. 

Another type of wind, one of considerable interest and im- 
portance is known as the foehn, and also as the chinook or 
snow-eater. It is found in all mountainous parts of the world 
but has been studied most intensely in the Alps and on the 
eastern slope of the Rocky Mountains. 

A foehn is a warm, dry wind which blows from the moun- 
tains to the plains below. The wind often comes shortly after 
the beginning of spring, following a period of severe, cold, and 
calm weather. Its presence is known by the sudden melting of 
the snow; by the rapid rise in temperature (from 14°F. to 
68°F. is not unusual); and by the dry air. Avalanches may 
start down the slopes; and streams rush in torrents as they are 
fed by the rapid melting of the snow. It has been said that 
people of the Alpine hamlets, living in the path of the foehn 
“retire within their doors, the flocks and herds are hastily 
driven in, and fires extinguished—for the air is so dry that a 
spark might cause conflagration.” However, there are many 
beneficial results derived from the influence of the foehn, such 
as an early removal of the snow, which makes it possible 
for stock to graze on the uncovered grass, makes agriculture 
possible in valleys which are so located that they receive very 


MAJOR CLIMATIC REGIONS OF THE EARTH 161 


little heat from the sun, hastens the ripening of cultivated 
fruits, especially grapes, and extends the polar limits of 
cereals (for example, in eastern Canada the northern limit of 
cereal production is in the latitude of Bordeau, but in the 
west, cereals are grown as far north as Lake Athabaska at 
the eastern foot of the Rockies in latitude 60° north, owing to 
the influence of the chinook winds. 

The foehn is primarily due to the difference in atmospheric 
pressure, that is, the movement of air from a region of high 
pressure to one of low pressure. But it is also influenced by 
the relief of the land. Air, moisture-laden, is forced up over 
mountain ranges; condensation takes place either by the 
cooling of the air coming in contact with the colder mountain 
top, or by adiabatic cooling of the ascending air, or both; and 
then the air descends on the other side of the mountain as 
warm, dry air. Thus it has a high evaporation power, and 
melts the snow in its path and greatly increases the tempera- 
ture of the region under its influence. 

Other violent and often destructive winds, associated with 
mountainous regions are the mistral of Mediterranean France 
and the bora of the Adriatic. They are due to the presence 
of a high pressure area over northern Europe, which fre- 
quently causes northerly winds to penetrate to the Mediter- 
ranean. They are cold winds sliding down the steep slopes of 
the highlands to the north and frequently destroying the culti- 
vated plants in the lowlands. 


CHapPtTer VII 
THE SEASONS AS GEOGRAPHICAL INFLUENCES 


The Nature of Seasons and Seasonal Changes. 


Seasons in middle latitudes.—“ To everything there is a 
season, and a time to every purpose under the heaven,” saith 
the Preacher, and this suggests the literal meaning of the word 
“ season,” which signifies that which comes or arrives. In this 
general sense the term is more or less synonymous with 
“time.” Thus we have the football season, the social season, 
the strawberry season, the tourist season, the harvesting sea- 
son, the unemployment season, and so forth. 

As a geographic factor, however, most of us will think of a 
season as one of the four divisions of the year: spring, summer, 
autumn and winter. In this latitude we generally consider 
March, April and May the spring months; June, July and 
August the summer months, and so on. In the south temper- 
ate zone, however, the seasons are reversed; March, April, and 
May being autumn months, and June, July, and August win- 
ter months. An instance of the economic importance of this 
reversal of seasons in the southern heinisphere is the occur- 
rence of the harvest in Argentina during the winter of the 
northern hemisphere, thus enabling Italian laborers to go by 
fast steamers to Argentina for the harvest, and to get back 
home in time for the summer harvest there. 

In both the temperate zones the distinction between sea- 
sons is based on temperature, summer being the warmest three 
months and winter the coldest three, the other two seasons 
being in the nature of transitional periods. Frequently, how- 
ever, we speak of spring as beginning the 21st of March, sum- 
mer the 21st of June, autumn the 22d of September, and 
winter the 22d of December, the equinoxes and solstices being 
considered the dividing points of the seasons. Finally, as the 


season really lags behind the movement of the vertical sun, 
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we often find the calendar year divided into quarters: Janu- 
ary-March, April-June, and so on. This division of the year 
is much used in the statistical publications of the United 
States Government. 

Seasons in other latitudes——It must not be supposed, 
though, that all parts of the world have these same seasons, 
the same arrangement of seasons, or even the same number of 
seasons. Neither is temperature always the guide to seasonal 
differences. Within the tropics, for example, “seasons” in 
the sense in which we use the term in the temperate zone do 
not exist. There the temperature is so uniform throughout 
the year, while rainfall is so variable, that the seasons are 
based on rainfall. Thus they have rainy seasons and dry sea- 
sons, the most important climatic phenomenon of the year in 
the tropics being the rainy season. 

In the polar regions, in contrast to the tropics, there is no 
really warm season, although the terms “summer” and 
“winter” are used. The polar summer is really only a modi- 
fied winter, the Antarctic summer being colder than that of 
the Arctic region. Ward gives the following mean temper- 
atures for certain high northern latitudes: 


Latitude 70° 75° 80° 85° 
ADnilk CV ay on dee Ie oe —15.3° ~==20.2°  —=26.0° ° “-86.6° 
RY ee ee cronies hve ated Bsc ee 45.1 38.1 35.6 32.5 
SAEEHY Reences ROOD. DE OCC Noun ae 12:7 5945) —0.6 —6.2 


None of the above temperatures is high enough to permit 
the growth of cereals for example, so the term “summer ”’ as 
applied in polar regions must be understood to mean a season 
of a somewhat different type from the one we are accustomed 
to associate with the word. 

Seasons in polar regions.—As a matter of fact, light and 
darkness and the length of day give a better basis for distin- 
guishing the seasons in polar regions than either temperature 
or precipitation. The periods of six months day and six 
months night in the year, found only at the poles, gradually 
diminish towards the polar circles where continuous light lasts 
only 24 hours and continuous darkness the same length of 
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time.t About half way between the pole and the polar circle, 
periods of continuous darkness and continuous daylight last 
about four months each, while in latitude 70° these periods 
are about two months each. So we may say that the seasons 
of polar regions vary in length with latitude and are charac- 
terized by periods of continuous daylight and continuous dark- 
ness. These two periods are separated by others in which day 
and night alternate. 

Taking 75° N. lat. as typical of polar regions we find four 
seasons: winter, with continuous darkness; spring, with day 
and night alternating, but with the days growing longer; 
summer, with continuous daylight; and autumn with day and 
night alternating, but with the nights growing longer. Sea- 
sonal changes in polar temperatures and precipitation may be 
seen on the charts for Point Barrow, Alaska, and for Victoria 
Land (see Fig. 54). : 

Causes of changes in seasons.—This changing length of 
day and night as one goes from the polar circle toward .the 
pole is only the culmination of the increasing relative length 
of day and night from equator to poles, which, by disturbing 
the balance between the gain and loss of heat, is one of the 
reasons why seasons differ so much in the tropics from those in 
the temperate zones, or from those in the polar regions. This 
change in the relative length of day and night from equator 
to poles is due to the inclination of the earth’s axis and the 
revolution of the earth around the sun as explained in Chap- 
ter IV (see also Fig. 50). 

Other reasons for the change of seasons, due to the same 
causes, are the greater surface area to be warmed by a given 
amount of sunlight (see Figs. 14 and 33), when these ray’s 
strike the earth more obliquely, as they do with increasing 
latitude, or at places in the same latitude as the vertical sun 
journeys towards or into the opposite hemisphere. Within the 


1Even at the poles, mere points, the statement that they have six months 
of darkness must be taken as theoretical only. As a matter of fact, owing to 
the sun’s diameter béing so much larger than that of the earth, and also to 
the air’s properties of reflection and refraction of light, the period of actual 


darkness even at the poles is only about 414 months, leaving about 714 months 
of light. 
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tropics the sun is always vertically overhead at some place, 
which accounts for the great uniformity of temperature 
throughout the year at any given place in those regions. 
Importance of seasons and seasonal changes to life.— 
Probably no other geographic factor exceeds the seasons in 
immediate and everyday importance to life. In the temperate 
zone we are all familiar with the dying of the grass, flowers, 
and other vegetation in the autumn, their lying dormant dui- 
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Fig. 50.—Position of the earth in its orbit at different seasons. Imagining 
his point of observation to be above the north pole, the observer can note the 
reason for the changing length of night and daylight as the earth moves around 
its orbit. 


ing winter, and their return to life, vigor, and beauty in the 
spring. We see the leaves of deciduous trees fall in the 
autumn and, consequently, commonly speak of that season as 
the fall. We know something about the effect of the seasons 
on the growth of seeds and fruits and about the various ways 
by which plants store up food or water to keep them alive, 
during the winter or dry season, until the return of the season 
of growth. 

We have seen squirrels burying nuts for the same reason, 
and have at least heard of the fact that bears, rodents, snakes, 
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and various insects hibernate during the winter. We have 
seen great flocks of wild geese, ducks, or birds on their north 
or south migrations in response to the change of seasons. We 
have read of the seasonal migrations of fish and have learned 
that many animals take on fat at the approach of winter, and 
that many shed their winter hair or fur or are sheared of their 
wool when the winter is over. And we. know the utility or 
value to man of wool, fur, lard, honey, and other products of 
the seasonal efforts of animals to protect themselves from 
winter. ; 

College students grow enthusiastic over football in the fall; 
skate, toboggan, or attend basket ball games in the winter; 
watch the baseball games in the spring; and in the summer 
“hike ” to mountains, lakes, or seashore, with perhaps not a 
thought of the seasonal influences upon their recreation. The 
Salvation Army and other social workers note the return of 
the laborers to town upon the coming of winter; and are 
familiar with the seasonal character of employment in many 
industries, and resultant problems of unemployment affecting 
thousands of working men and women in all our industrial 
cities. The farmer knows well the influence of the seasons 
upon all his work, the planting or harvesting of his crops, the 
feeding or housing of his live stock, and the marketing of his 
products. The milliners, dry goods and hardware merchants, 
and clothiers buy their stocks according to the rhythm of an- 
ticipated seasonal demand. The head of the household 
watches with misgiving the mounting of his coal, gas, and elec- 
tric-light bills in the winter, while the housewife views with 
equal alarm the distressing effects of coal dust, soot, and 
smoke upon her bedding, rugs and draperies. 

Relation of seasons to health, energy, and civilization.— 
Health and energy, also, vary with the seasons. People gen- 
erally seem to have the best health in the autumn. October 
is perhaps the best month. Then more people fee! like work- 
ing hard. Dr. Ellsworth Huntington of Yale University says: 
“ Headaches, colds, indigestion, and other minor illnesses are 
fewer than at other seasons; there are also fewer serious ill- 
nesses, so that the doctors have less than usual to do, and the 
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number of deaths is less than at any other time of year.” His 
view is, then, that as the cold season comes on workmen ac- 
complish less, ill health is more general, physicians are busier, 
and deaths increase, until general efficiency and health may 
be as much as a fifth lower by the middle of winter. Then as 
warm weather returns in spring, conditions improve until 
health and energy in general may be almost as good again by 
May or June as they were in the fall. Finally with the hot 
weather of summer, conditions of health and energy are again 
at a low ebb, although the diseases most prevalent are then 
not usually the same as in the winter. Mental activity seems 
also to vary from season to season, being stimulated most in 
weather somewhat cooler, however, than that most favorable 
to physical energy. Much of the energy, thrift, and industry 
characteristic of the temperate zone, particularly of the North- 
ern Hemisphere, is generally considered due in large part to 
the influence of the seasons. 

The variations of temperature from season to season, ex- 
treme though they are, in the temperate zones are evidently 
better for human progress than the monotonously uniform 
heat of the tropics or the continual and depressing cold of the 
polar regions. In fact, one important reason why the tem- 
perate zones deserve their name is that in their physiological 
effects on man they are intermediate between the tropical and 
the polar regions. As Ward says: “ In the temperate zones the 
organs of the body act more equally than in the warmer or the 
cooler latitudes.” And health and energy go together in con- 
tributing to civilization. In the temperate zones man meets 
the seasonal cold of winter by dressing warmly, heating his 
houses, and so forth; and the cold, therefore, commonly acts as 
a healthful stimulant to bodily and mental activity. In sum- 
mer then, when conditions of life are usually easier, and 
nature is more abundant with supplies, man finds it necessary 
but easier to provide food, clothing, and shelter for winter, 
the time of natural scarcity. This planning and providing for 
the future season’s needs requires regular thought and effort. 
Consequently, the differing and changing seasons of the tem- 
perate zones must be credited with a considerable contribution 
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to the physical, mental, and industrial development which un- 
derlie the civilization of our greatest nations to-day. 


Seasons in Tropical Regions. 


Seasons of the equatorial type of climate—Since the 
tropical regions are characterized, not only by uniformity of 
temperature throughout the year, but also by variability of 
rainfall at different times and in different places, it follows 
that rainfall is the natural basis for distinguishing the tropical 
seasons. On this basis of the amount of rainfall, or the time at 
which it comes, we find some places with two rainy seasons 
and two of less rain, during the year; some places with one 
wet and one dry season; and others where it rains very little 
or not at all, at any season. 

The great cause for this variability of rainfall within the 
tropics is the swing northward or southward of the belts of 
calms and planetary winds with the apparent motion of the 
sun from tropic to tropic. Since the equatorial belt of calms is ~ 
a low-pressure area of rising and consequently cooling air, it 
follows that it is a rainy belt, not that it rains there continu- 
ously, but that it rains with sufficient regularity every day or 
every afternoon that social engagements are commonly made 
for “after the shower.” One striking thing about this equa- 
torial rainy belt of calms is that it moves northward or south- 
ward following the vertical sun. Now the sun shines vertically 
over the equator twice during the year, that is, at the time of 
the equinoxes. Likewise, twice during the year the vertical 
sun is over one of the tropics, that is, 2314° north or south of 
the equator. This results in regions with the equatorial type 
of climate having four seasons, two rainy and two (so-called) 
dry seasons. In fact, all four are rainy, but at two of them 
there is likely to be a maximum of rainfall. These two would 
be at the time of the equinoxes were it not for the fact that 
the north and south migration of the belt of eyuatorial calms 
lags somewhat behind that of the vertical position of the sun. 
This lag behind is characteristic of seasons, however, in all 
zones. For example, in the United States, as we know, the 
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warm period of summer comes usually not right at the 21st of 
June, the longest day, but somewhat later. 

Owing to this lag behind, the equatorial belt of daily rains 
does not reach as far from the equator as the vertical sun 
travels, but affects a region about 10° or 12° wide on each side 
of the equator. Places on the northern or southern margin of 
this belt usually have but one season of maximum rainfall. 
The farther one goes from the equator the more the seasonal 
distribution of rainfall in these regions is complicated by 
trade-wind influences, monsoons, or other causes. In South 
America, for example, east of the Andes, the distinction be- 
tween the rainy and dry seasons is often scarcely perceptible. 
The temperature ranges of the seasons in the equatorial belt 
are only a little if any greater than the daily range. At Equa- 
torville, on the Congo in Central Africa, the mean annual 
range is but little over 2°, while the mean daily range is about 
14.5°. Such conditions have caused the saying that “ night is 
the winter of the tropics.” It seems hard to believe, but there 
is much danger of taking cold in the tropics. The danger of 
becoming chilled is greatest when the cool winds blow, during 
rains, and in the cooler hours of night. There are also many 
tropical diseases, as, malaria, yellow fever, and the sleeping 
sickness. The danger from all these is greatest during the 
rainy season. 

The always-hot, always-wet climate of the equatorial re- 
gions causes a luxuriant but rank growth of vegetation. The 
forests are the home of a sparse and backward population of 
natives commonly stunted both in body and mind, such as the 
Indians of the Amazon valley and the pygmies of the Congo, 
who live chiefly by hunting and fishing. As the rainy season 
causes floods which drive out much of the game upon which 
the natives depend, many of their religious ceremonies in- 
clude prayers for a long dry season. 

These regions of rainy and hot seasons are unhealthful for 
white people. If they escape the tropical diseases, the con- 
stant heat and moisture, day after day, month after month, 
season after season, the year around, with never any stimulus 
from a cool season, eventually bring about degeneration, 
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Evaporation from the body is reduced by the excessive hu- 
midity, the blood tends to become diluted, and sooner or later, 
the white man succumbs to tropical anemia unless he seeks 
relief in a climate with a cooler season. Some relief may be 
obtained by going to tropical mountain stations, many of 
which have become noted as health resorts, but such can never 
equal the temperate-zone climate for they do not have the 
seasonal changes. 

On the plateau of Ecuador, eight or ten thousand feet 
above the sea, Quito, almost on the equator, has an average 
temperature of only 55° and an annual range of less than one 
degree, and Englishmen thinking of the balmy spring days of 
England call Ecuador the “ Land of Eternal Spring.” But the 
nonseasonal character of tropical mountain climates, the so- 
called “ perpetual spring,” however pleasant it may seem for 
awhile, is not the best for the white man physically and 
mentally. Tropical climates which are temperate because of 
altitude can hardly replace climates with stimulating seasons 
such as those of temperate zones. Nevertheless, the ability of 
the whites to live in the tropics is an important matter, for it 
involves the problem of the control and utilization of the 
tropics with their great and ever more-needed resources. Con- 
sequently, properly selected hill stations will doubtless always 
be necessary to the comfort, health, and success of white people 
who have to live in the tropics, and especially to white women 
and children. 

The following diagrams illustrate graphically the uniformly 
high temperatures and the variable rainfall of different sea- 
sons at typical places in the equatorial region. Note the lesser 
rainfall and the lower monthly temperatures at Quito of which 
the elevation is 9350 feet above the sea, as compared with 
New Antwerp, 1280 feet, and Ocean Island, 84 feet (see Fig. 
51 and Fig. 52). 


Seasons of the Trade-Wind Belts. 


Seasons of the tropical grasslands.—On either side of the 
true equatorial region is a somewhat narrow belt in each 
hemisphere which is under the influence of the equatorial belt 
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of calms when the vertical sun is near the tropic of that hem- 
isphere, but which is dominated by the trade winds the rest of 
the year. Such regions have a rainy season when the equa- 
torial belt of calms prevails, but a dry season when the trade 
wind blows over them. The rainy season is therefore shorter 
than the dry season, for the vertical sun is in the vicinity of 
the tropic of that hemisphere naturally a shorter time than the 
period required for its journey across the equator, and on to 
the tropic of the opposite hemisphere. The rainy season lasts 
from three to five months, while the dry, almost rainless, sea- 
son continues from seven to nine months. In the Northern 
Hemisphere the rainy season of this tropical grassland or sa- 
vanna type of climate normally begins in May or June and 
lasts till September or October. South of the equator the 
rainy season continues usually from November until March. 

The long dry season of these regions and the (normally) 
relatively lesser rainfall than in equatorial regions prevents 
dense forests, but permits a luxuriant growth of grass with 
some scattered patches of trees. Consequently the native peo- 
ples, more advanced than the population of the equatorial rain 
forests, support themselves largely by raising flocks and herds. 
Many of these pastoral peoples become nomadic in order bet- 
ter to find and utilize the pastures for their stock. In some 
places, however, usually where irrigation is possible, settled 
agriculture is practiced. Where irrigation is not possible, 
crops are planted only in the rainy season. The long dry sea- 
sons and the varying amount of rainfall in the rainy season, as 
well as its more or less uncertain length, have retarded agricul- 
ture in these regions, but the llanos of Venezuela, the campos 
of Brazil, and the Sudan of Africa, together with a large area 
in northern Australia, give promise for the future. 

Timbuktu in the African Sudan and Bulawayo in Southern 
Rhodesia are typical examples of places having one wet sea- 
son followed by a longer, almost dry season. The seasonal dis- 
tribution of rainfall and temperature for each of them is 
illustrated in the following graph (see Fig. 52). 

Seasons of moist trade-wind coasts—While the trade 
winds are generally dry winds, yet where highlands intercept 
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them and force them upward, thus cooling them, they bring 
rain to the windward side. Such windward slopes and coasts 
may have their rainfall distributed rather evenly throughout 
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Fig. 51.—The seasonal distribution of temperature and rainfall at specific 
places. The height of the hatched areas indicates the rainfall, and that of the 
darkline curve the temperature, by months. 


the year, as does Hilo in the Hawaiian Islands, for example, or 
they may have a seasonal rainfall. This usually tends to be 


greater during their so-called winter season, that is, when the 
vertical sun is in the opposite hemisphere; but in other places 
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the rainier period may come in the summer months, as on the 
eastern coast of Brazil south of the equator where in winter 
the trades are offset to some extent by the cold air blowing 
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Fig. 52.—The seasonal distribution of temperature and rainfall at specific 
places. The height of the hatched areas indicates the rainfall, and that of the 
darkline curve the temperature, by months. 


outward from the high-pressure area in the colder interior. 
Rio de Janeiro, illustrated in the foregoing diagram, is a good 
example of this. 
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Some regions of this type, located so as to be affected al- 
ternately by the trade winds and the equatorial rainy belt of 
calms, may have four seasons, one rainy season when the sun 
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Fig. 53.—The seasonal distribution of temperature and rainfall at specific 
places. The height of the hatched areas indicates the rainfall, and that of the 
darkline curve, the temperature, by months. 


is Just overhead, another when the vertical sun is farthest 
away, and short, less rainy seasons between. Regions having 
the trade-wind influence are more or less subject to hurricanes 
in the late summer or early fall. These often cause great dam- 
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age to crops and to the loosely built houses of the natives. 
Tropical monsoon seasons.—Where the trade winds are 
regularly interrupted, even to the extent of reversal in direc- 
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Fig. 54.—The seasonal distribution of temperature and rainfall at specific 
places. The height of the hatched areas indicates the rainfall, and that of the 
darkline curve, the temperature, by months. 


tion, by seasonal differences of temperature over large land 
areas which become greatly heated during the summer months, 
we find the tropical monsoons. These regions like the tropical 
grasslands have hot, rainy summers, and dry, warm winters; 


176 ENVIRONMENTAL BASIS OF SOCIAL GEOGRAPHY 


but their rains are caused, not by the regular swing of the 
equatorial belt over the trade-wind area, as in the grassland 
type, but by the reversal of direction of the trade winds which, 
turning thus to blow from the equator (see Fig. 38), tend 
to become cooled, which tendency culminates in heavy precipi- 
tation when these winds ascend the highlands. 

The term “ monsoon ” comes from an Arabic word meaning 
“ season ” and in India in the typical monsoon region the rainy 
season, from June to October in most of the country, is com- 
monly called “ the monsoon season,” which is wet, hot, and 
oppressive. The hot dry season comes from February to May, 
while the land is heating. A third cool season (winter) with 
very little rain is recognized from November to January, while 
the normal trade winds are blowing. In the Southern Hem- 
isphere, of course, the periods of the monsoon seasons are re- 
versed. The dry season in monsoon districts is much drier 
than either of the two so-called dry seasons of the true equa- 
torial regions. Consequently the dense populations of India, 
for example, are particularly dependent on the rainy season for 
their crops. Typical monsoon seasonal rainfall is illustrated in 
Figs. 52 and 53. 

Seasons in trade-wind deserts.—These regions dominated 
either by the tropical calm belts of high pressure which are 
not conducive to rainfall, or by the trade winds, which 
normally are dry winds, are thus doomed_by nature to lack of 
rain. They have a hot season when the sun is nearly over- 
head and a cold season at the opposite time of the year (see 
Fig. 54, Aswan, Egypt). During the latter (winter) season 
the climatic belts have swung so far toward the other hemi- 
sphere that the poleward edge of the desert may be touched 
by the westerly winds and thus get a slight rainfall. In the 
hot summer, on the contrary, the margin of the desert next the 
grasslands may come under the influence of the equatorial 
rain belt and so get a little rain. At the periods of equinoxes, 
however, during what are called the spring or autumn seasons, 
they ordinarily get no rain. This then gives these regions 
four seasons; two dry, and two others possibly not so dry. 

There are usually but few clouds by day and the sun heats 


THE SEASONS AS GEOGRAPHICAL INFLUENCES 17% 


the vegetationless soil, while the cloudless nights favor rapid 
radiation of heat, so that it is likely to be cold at night. The 
seasonal character of what scant rainfall there is depends upon 
the location of the station. For a short time after the rain 
some plants spring up, soon to die, however, for lack of water. 
Along the margins of some deserts during the so-called rainy 
season some pasture may be found, thus favoring seasonal 
migration of pastoral tribes or nomads. The seasonal and un- 
certain nature of pasture also gives rise to raids on adjacent 
agricultural lands. Warlike tribes from the Sahara have many 
times invaded Egypt or the Sudan. Some oases support small 
populations of more settled peoples and some miners are found 
in deserts, but in the main the people are either nomadic or 
engaged in the caravan trade (see Fig. 48). 


Seasons of the Temperate Zone. 


Temperate deserts.—The desert areas of the temperate 
zones resemble the trade-wind deserts in lack of rainfall but 
differ from them particularly in that they occupy plateaus, 
for the most part, in the continental interiors, and conse- 
quently have a distinctly cold season. Even where oases are 
found in temperate deserts, or where irrigation is possible, or 
where dry farming is practiced, agricultural operations must 
stop during the winter. In tropical deserts, so far as tempera- 
ture is concerned, the growing season is continuous. The 
scanty rainfall of the temperate deserts comes mostly in 
summer and the seasonal range of temperature is high. (See 
graphs for Reno, Neb.and Khiva, W. Turkestan, Figs. 51 and 54.) 

Temperate grasslands.—The arid regions of the middle 
latitudes frequently merge through transitional semi-arid areas 
into the grasslands. These, like other temperate-zone regions, 
have the usual four seasons characteristic of those zones. As 
the social evolution of these grasslands develops, man tends to 
progress from hunter to stock raiser, and later to agriculturist 
-where rainfall is sufficient. In much of this area grazing is 
still the dominant industry, and many examples may be found 
there of the necessity of seasonal migrations of pastoral 
nomads. In Turkestan shepherds follow the rainfall when it 
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occurs at different seasons in the steppes. In Mongolia groups 
of natives collect in protected valleys in winter, but scatter in 
summer, better to take advantage of every possible water-hole 
or grass patch. Similar examples may be cited among the 
Ilaneros and gauchos of the llanos and pampas of South 
America. In all these regions the seasonal extremes of 
temperature characteristic of continental interiors are found. 

Other temperate-zone regions.—Except in regions with 
the Mediterranean type of climate, with mild temperatures 
but wet winters and dry summers (see Fig. 47), the warm 
temperate east-coast or temperate-monsoon areas with maxi- 
mum summer rainfall (see Fig. 53, Shanghai, and 54, Charles- 
ton, 8. C.), and the cold temperate climates with their long, 
cold winters and short, cool summers (see Fig. 54, Ft. Chipew- 
yan, Canada), the other temperate-zone areas have similar 
seasonal distribution of temperature and rainfall (see Fig. 53) 
and to a large extent similar industrial development. 


Some Illustrations of Seasonal Influences on Industry 
and Trade in the United States. 


Seasonal nature of all industries——While industries differ 
greatly in the extent to which they are affected by seasons, it 
may be said in general that almost all are seasonal to some 
extent. It is hard to find a trade that does not have dull 
periods at more or less regular intervals. Agriculture of course 
is a classic example, but the shoe trade, the textile industries, 
the iron and steel industry, slaughtering and meat packing, 
even the automobile industry, all have regular intervals of 
slack time, to say nothing of those due to industrial depres- 
sions (so-called) which happily come at longer intervals. 

The peaks of business are all right with nearly everybody, 
but the slack times have no appeal to the manufacturer or 
merchant and are most distressing to the working classes, 
thousands of whom, dependent on weekly wages, thus find 
themselves, unwillingly but regularly, forced into the great 
army of the unemployed. 

It is not to be supposed that all such fluctuations are 
caused by the geographical change of seasons. Man is a free 
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agent capable of choosing his course of action in many, per- 
haps most, cases, so he must take his share of the blame for 
many industrial and social maladjustments, for much of the 
changing demand and style and other factors that influence 
the ups and downs of business. However, the regular seasonal 
periodicity of many of the curves showing the progress of cer- 
tain lines of industry and trade through the years is so striking 
that, even after eliminating the human factor as far as pos- 
sible, it seems reasonably certain that the geographical seasons 
have considerable to do with the matter. 

Agriculture——Farmers usually do not depend entirely 
upon their regular labor force or “help ” to carry on all the 
extra work which is necessary at certain seasons such as har- 
vesting. At such times they employ additional workmen, if 
they are available. For this they must utilize largely the 
casual unskilled labor. As an illustration of the extra demand 
for farm labor during the first half of the year the following 
figures from the United States Employment Service in 1918 
are suggestive: 

Calls for Farm Labor by Months. 


DERODENE? Jo.6 cols. tia cane OuNolod coTGIn.G10 ORCeA.OF0 OIE DIG DUAL ee 98 
Re DRU atv. a wiaevnee aetawiaveterg.s/ais=.c78, as aic'G g's pio elamlene cage 1,296 
MET Clavene beter Retosteie ponent ter syctersycrets cotcliet eter oo ohare) case Gr stecesshe sacks 8,784 
PAG nd rte ye fetes eeseees eaeede erste stale. ons Ri ctn ic. ctor ayere he ace eG we ere 18,458 
(Miciiy aes tetaysnaes) svctsttelas evento wicksxe re etaSe sacra etches wushoioneuese: 23,081 
eIIULN © tarepeertey eta estrecho antes Sa aL oi eh cayaxepenaeusie Shorea oaueuenede 69,577 
estas api WS We crpregee tayet Seclete cnet ena erste eee eb oceelelorsiaiehataeiasttly 23,089 


These figures are for the country as a whole, but the sea- 
sonal demand for farm labor is different in various geograph- 
ical regions. In New England, for example, for the first half 
of the year considered, it is greatest in April, while in the 
winter wheat belt the greatest demand comes in June. In fact, 
the greatest single farm demand for casual labor in the United 
States is for the harvesting of winter wheat. In 1920 the 
United States Employment Service directed 53,072 harvest 
hands in the wheat belt alone. The harvesting in the central 
wheat belt annually requires the services of more than 100,000 
men from other states. 

The harvesting season differs somewhat from south to 
north. Normally it begins in north central Oklahoma about 
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the first week of June, in southern Kansas about June 15, in 
central Kansas some ten days later, and the north central and 
northwestern section in the first week of July. Thus it is 
possible to use many men who start in the south and work 
northward as the harvest progresses. In 1928 the farm labor 
division of the federal government recruited for seasonal har- 
vesting and directed to general farm work 559,571 men. 

Of course the seasonal nature of agricultural work cannot 
be avoided, but the problem of providing information and 
transportation is one that can be worked out to the greater 
advantage of the casual workers, and the utilization of such 
in other industries at times when there is no demand for them 
on farms can help towards solving the general unemployment 
problem. The fact that great basic industries like agriculture 
and railroad construction are dependent upon migratory 
workers indicates the importance of solving the problem of the 
unemployed casual workers in winter, the season when there 
is least for them to do at present. Now, the winter finds these 
men drifting into the cities, depending on odd jobs or charity, 
and often increasing the crime wave. 

The lumber industry—Some two hundred thousand men 
are employed in this country as lumbermen, raftsmen, and 
woodchoppers. Most of the timber is cut in the winter 
months. Many of these men work in the wheat belt in sum- 
mer. Others could be utilized in other farm sections, thus 
tending to equalize the supply and demand for workers of this 
class throughout the year. 

In the manufacture of timber into lumber the season of 
greatest production comes somewhat later than the timber- 
cutting period, usually reaching its peak in the early part of 
the summer. Sometimes the peak may not be reached until 
October, as in 1925 for example, but almost invariably the de- 
cline comes in the fall, and the low point is reached by De- 
cember or January. 

Manufacturing in general—The production of manufac- 
turing as a whole in the United States shows a regular seasonal 
influence. Hach year has two maximum points and two low 
points; January usually shows an increase over the low De- 
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cember. This increase usually continues through the spring 
to be followed by a summer lessening of activity. A fall in- 
crease is then followed by the usual seasonal declines in No- 
vember and December. This may be seen from the diagram 
in Fig. 55. 

Canning and preserving.—This is another industry em- 
ploying many casual unskilled workers. Since fruits and veg- 
etables must be canned when they ripen, the industry is 
necessarily seasonal. In California, the leading fruit and berry 
canning State, over 55 per cent of the product is canned within 
eight weeks. Similar conditions exist in this branch of the 
industry in the eastern States. The United States Census 
showed that in 1914 the number employed in the country as a 
whole in the canning and preserving industry varied from 
27,917 on January 15 to 185,724 on September 15. 

In the western and middle western States the greatest 
number are employed in canning, in July, August, and Sep- 
tember. In the eastern states the peak comes in August, Sep- 
tember and October. In the fish canning industry the middle 
of winter is the season of greatest employment, with an idle 
period in the spring. 

Seasonal industries employing skilled workers.—Indus- 
tries employing a larger number of skilled workmen are also 
often subject to marked seasonal variations in activity. Such 
are the building and allied trades, the clothing industry, mil- 
linery and hat manufacture, bituminous coal mining, and so 
forth. 

In the last-named industry the seasonal character of the 
market is one of the leading causes of the irregularity of em- 
ployment. The low point, reached commonly in the spring 
and summer, is well shown in the diagram, Fig. 55, upper left. 

The building trades constitute one of the most important 
groups of industries decidedly affected by seasonal influences. 
Custom probably more than climate is largely responsible for 
the very marked periodicity in the industry. Nevertheless, in 
spite of efforts on the part of the trade and the government 
to remedy the situation, its seasonal character persists. The 
work is largely done after the bidding-on and letting of con- 
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tracts. The seasonal influence on the letting of the contracts 
is illustrated in Fig. 55. The seasons when the actual work is 
done are illustrated in the chart (see Fig. 55) from the July 
1929 Bulletin of the Bureau of Business Research of the Ohio 
State University, which shows by index numbers the relative 
number of wage earners employed in the construction indus- 
try in Ohio each month, July 1927 to July 1929. With this in- 
dustry is very closely connected the portland cement produc- 
tion. (See Fig. 56.) 

The clothing industry has long been a seasonal industry, 
and it is still in that class to a considerable extent. It has 
usually a busy summer season from about June 15th to Sep- 
tember Ist, and then a busy winter season from about the 
first of December to the last of February. The dull seasons 
are the spring and fall. 

In velvet and felt hat manufacture there is a rush period 
during the summer in preparation for the fall trade. After 
November the season is dull. In women’s millinery the flower- 
factory season comes from January to April or May and the 
feather-factory season from August to September. Straw-hat 
factories have a long busy season which extends from late 
fall to early spring. 

The shoe business is very seasonal; the retailer makes his 
purchases in the spring and fall, and, in spite of the manufac- 
turers’ efforts to overcome this seasonal ordering by operating 
51 weeks in the year, the sales continue to show two maximum 
and two minimum periods in the year. 

Apartment-house managers in large cities recognize distinct 
renting seasons, the fall renting season being particularly pro- 
nounced, as may be seen in the increase of newspaper rental 
ads, and especially in the display advertising, which represents 
chiefly new and unusually large apartment houses. 

Seasons and banking and merchandising.—All bankers in 
the United States recognize a very regular seasonal fluctuation 
in the demand for money.t’ Demand for money is inclined to 


1 Under the old national banking system the seasonal fluctuations were more 
pronounced (Fig. 57) than they are now under the new Federal Reserve sys- 
tem, which was established partly to remedy this situation, Fig. 57. 
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be small in the early part of the year, but it increases in the 
early spring with the planting of crops and the spring trade. 
As summer approaches demand again gets smaller, but in- 
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creases in the fall with harvesting and the autumn trade, and 
continues large through the holiday period. This may be seen 
in the graph of commercial paper, or bank credit above. 
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Marketing of farm crops is heaviest during the five months 
from August to December, with the peak usually in October. 
Wholesale trade in certain lines such as groceries and dry 
goods is more or less seasonal, as is the auto business, while 
retail trade shows peaks and low points as regular as the 
seasons themselves, the maximum coming in December. (See 
eraph of retail trade, Fig. 57. The close relation between 
certain retail selling and advertising is seen in the marked 
seasonal curve for advertising. (See Fig. 55.) 

Transportation, depending largely on the basic industries 
for business, must of course, like them, be seasonal also. This 
may be seen from the graph of car loadings in Fig. 58. 

The export trade.—A glance at Fig. 58 will show that our 
export trade also is subject to considerable seasonal fluctua- 
tion. Some of the minor monthly variations are of course at- 
tributable to the different number of days in the calendar 
month; March, for example, naturally shows annually a 
heavier trade than the shorter February. So, also, price 
changes affect the monthly movements as well as changes in 
quantities. Nevertheless, the curve shows such a similarity 
of movements at corresponding times each year that one can 
safely assign part of the cause to the seasons. There is a 
normal tendency toward a seasonal increase of exports during 
the fall, owing largely to the exports of crude materials, dom- 
inated by large movements of cotton, and exports of crude 
foodstuffs, dominated largely by wheat. Then usually there 
is a decline during December and January, followed by a rise 
in the spring, and by a low point in the summer. 

Some commodities exported are naturally much more in- 
fluenced by seasons than others, crude materials being one 
such class; and the exports to certain continents are more 
seasonal than others. The export trade with Europe, our 
greatest market, is highly seasonal, the peak coming in the 
fall. Our imports in general, which consist of a very great 
variety of goods, are not so regularly affected by the seasons 
as our exports, but imports from North and South America 
are subject to seasonal influences. 


The imports from North America tend to be larger during 
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the early months of the year because of large receipts of sugar 
from Cuba, as that is when the producers of sugar in Cuba 
are realizing on their crops. From South America the imports 
are generally lower in the summer on account of reduced ar- 
rivals of coffee during that season. 

To Central America, a distinctly agricultural region, our 
exports display a remarkable uniformity year after year in 
their general increases and decreases according to seasons. 
Naturally, the Central Americans buy from us mostly during 
the period of their harvest and crop-selling seasons. Now 
coffee, their most important single product, is picked from 
August to December, and the crop is practically all shipped by 
June; while their sugar season extends approximately from 
December to May. Bananas are more of an all-through-the- 
year product. So we find the exports from the United States 
to Central America reflecting the two distinctly marked pur- 
chasing seasons. 

Our highest total exports to the region come between the 
months of October and December. There is a noticeable fall- 
ing-off in February, March and April, with distinctly higher 
figures in May and June, and again a decline in the summer 
months of July and August. Statistics for a period of years 
show that almost the same variation exists in our exports 
of chief commodities to Central America, coinciding with total 
seasonal shipments. 

Seasonal exporting of wheat.—There are many factors 
in the wheat trade. Besides seasonal production and sales, 
there must be considered, for example, distance, varying yields, 
and uncertainty in many other factors. Yet it may be said 
that seasonal production is a fundamental factor in the export 
trade. Taking the world as a whole, wheat is ripening some- 
where every month. But on the average, three-fourths of the 
world crop is harvested in the summer season of June, July 
and August, when North America and Europe are harvesting, 
and, during recent years, about two-thirds of the surplus that 
goes overseas has been exported from the United States and 
Canada. 


Seasonal production is also accompanied by seasonal sales 
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by the producers. In nearly all the wheat-producing countries 
the farmers generally sell soon after threshing begins. From 
this highly seasonal production and marketing by farmers, 
however, commercial practice has developed considerable uni- 
formity in the export trade, taking the world as a whole; yet 
we find relatively heavy shipments from the United States 
and Canada in the first half of the crop year, and from Argen- 
tina and Australia in the last half of the crop year, that is, 
from January to June, their harvesting season being of course 
in the time of the year opposite to ours. It is largely because 
of the variety of world producing seasons and a rather greater 
regularity of movement from America in response to market 
demand that a somewhat orderly flow of wheat in interna- 
tional trade is accomplished. About eight-tenths of the 
world’s export goes to western Europe. 

Basic industries.—The chart in Fig. 55 illustrates in a gen- 
eral way the influences of seasons on production in the great 
basic industries, agriculture, mining, and manufacturing. 
Concentration of production at harvest time naturally causes 
larger operations late in the year, on account of increasing 
activity and production in agriculture. Mineral production is, 
of course, affected not only by natural conditions, but also by 
consumer demand. 


CHapter VIII 
WEATHER AND MAN 


Nature of Weather. 


Weather a phase of climate——Weather has been defined 
as the atmospheric conditions shown by the meteorological 
elements at a particular time or during a short specified period. 
We may refer to the weather of a day, season, or year, but 
not for a long period of years which would give the average 
or the aggregate of weather conditions, known as climate. In 
localities where the atmospheric conditions are frequently 
changing, the distinction between weather and climate can 
not be easily made. This circumstance may have given Mark 
Twain the idea for saying that ‘“ New England has no climate; 
it is all weather,” because the extreme variability of New 
Hngland weather is its distinct characteristic. Then again, in 
California, where uniformity of weather conditions prevails, 
it is customary to say that California has all climate and no 
weather. 

Types of weather.—Weather is generally designated accord- 
ing to the predominance of one or more elements of the atmos- 
phere. If rain is the element which attracts our attention, the 
weather is said to be rainy weather; if temperature, it is hot 
or cold weather; and if winds, we call it windy’ weather. 
These terms are sometimes used in a relative sense in that 
they emphasize the abnormal atmospheric deviation from the 
average conditions. For example, “a hot day ” usually means 
hot in relation to the average temperature at a particular 
time. The conditions that may be spoken of as “ hot” at one 
hour of the day may be referred to as “ cool” at anuther hour. 
A temperature of 75° F. in the morning would seem hot, but 
the same temperature at noonday would seem cool. With 
reference to moisture and wind, these relative measurements 
are not so commonly used. The presence or absence of pre- 
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cipitation or winds can be expressed in absolute terms. A 
given amount of rainfall and a certain velocity of the wind 
would be recognized as a heavy precipitation and a strong 
wind, respectively, whether they occurred at eight o’clock in 
the morning or at midday. 

Weather influences.—Climate is somewhat fictitious in 
character, while weather is realistic. No one has seen climate 
or directly encountered its influences. But nearly every one 
who has reached the stage of conversation has at some time ob- 
served, experienced, praised, and complained about the 
weather. It constitutes an ever-remindful environmental fac- 
tor, as is well disclosed by its universal importance as a daily 
topic for discussion. 

Weather, however, is worthy of this recognition because it 
influences the life of every one. In some cases, the effects of 
weather are direct and then, again, they may be indirect. 
The variations of weather influences are as numerous and ~ 
complex as there are kinds of weather and types of human 
beings. In Dexter’s interesting book on weather influences 
he says: “ Who has not, in some part of his life, at least, 
experienced the depressing effect of a dull, rainy day on his 
spirits?—or who has not, on the contrary, felt the exhilaration 
of dry air and bright glowing sunshine? At times, even in 
good health, a state of mind comes over us in which casual 
annoyances seem as if they were to be perpetual. All this 
may endure for a day, but tomorrow’s sun rises bright and 
cheerful; a wonderful change has come over our spirits,—hope 
and joy have suddenly taken the place of sorrow.” 

Weather not only influences the mental state of man, so 
well characterized by Dexter, but also affects the physiological 
structure of man, and life in general. Sickness and death are 
more prevalent during adverse weather conditions, such as 
abnormal rainfalls, extreme temperatures, variations in tem- 
perature and prolonged periods of cloudiness and low atmos- 
pheric pressure. Accuracy in work has been found below the 
standards on warm, humid, cloudy days. In fact, banking 
institutions have been known to change the nature of the 
duties of their clerks on oppressive days in order to avoid 
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an excessive degree of errors. The deportment of the pupils 
in public schools is at its best during cold, calm, and clear 
weather, and at its worst during that characterized as hot and 
muggy. Crime is excessive during periods of fair weather. 
Business conditions are more favorable on pleasant days. 

National differences are equally influenced by weather. 
In the late war we became familiar with military movements 
depending upon weather. Air raids, gas attacks, the move- 
ment of regiments, the transport of troops to Europe, the 
health of the fighting men, the effectiveness of naval battles 
and their consequences depended to a great extent upon 
weather conditions. 

Fog interferes with traffic by ocean, land, or air. In 
London a heavy fog may check traffic for hours, even neces- 
sitating a complete standstill. -Ocean vessels are frequently 
delayed in sailing because of fogs. Aviators are constantly 
reminded of the danger that fogs may introduce. 

Snowstorms are equally significant to human activities. A 
heavy snowfall not only delays or completely checks traffic 
but adds to the civie expense several hundreds of thousands of 
dollars. It has been estimated that inadequate snow removal 
causes a loss to the nation’s business in a single winter of 
$500,000,000. Nearly 70 per cent of the registered motor 
vehicles in the United States are in the snow belt. The cost 
of keeping the roads clear from snow in this area is approxi- 
mately $5,000,000 yearly. 

In the spring and summer of 1927 the lower Mississippi 
basin was devastated by floods, which inundated 20,000 square 
miles; 250 people were drowned, and 700,000 driven from 
their homes; while the damage to property was estimated at 
more than $200,000,000. (See Fig. 59.) 

Modification of weather influences.—The natural activities 
of the atmosphere have been only slightly altered by man. 
Some attempts have been made to produce rain, but as yet 
there appears to be no positive scientific information that the 
efforts have been successful. So Mark Twain’s statement is 
apparently true that “ much has been said about the weather, 
but little has ever been done about it.” 


Courtesy of W. H. Alexander, U. S. Weather Bureau. 
Fig. 59. 
Upper.—Ice jam in the Allegheny River, March 1926. 
Lower.—Mississippi flood at Leland, Miss., 1927. 
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While weather conditions are controlled by the laws of 
nature, the effects or influences of weather have been greatly 
modified by man. Clothing and shelter are human necessities 
to modify the effects of weather as well as other environmental 
factors. Trees are planted to provide shade and protection 
from the hot sun and violent winds. Water is conveyed over 
the surface and from below the surface of the earth to regions 
deficient in moisture; as a result, thousands of acres of land 
have been made productive. Smoke from smudge stoves is 
produced to modify the temperature of the air in orchards in 
order to prevent the freezing of the buds or fruit. Mill, in his 
book, “ The Realm of Nature,” summarizes the influences of 
weather in an effective style: “ Much of man’s power is eva- 
sive. It consists in devising methods of utilizing natural 
phenomena for the purpose of escaping uncomfortable conse- 
quences. Thus, the invention of the umbrella and the sun- 
helmet give a certain amount of independence of the weather; 
still more, the methods of heating, cooling, and lighting houses. 
Lightning conductors reduce the risk to which life and prop- 
erty are exposed in a thunder storm; knowledge of the laws of 
cyclonic-motion often enables sailors to escape the fury of a 
storm. . . . Hence, the natural powers are not overcome 
by man; they are merely utilized.” 

Weather bureaus.—Since man cannot successfully control 
the activities of the atmosphere, but rather can only modify 
and utilize them, it seems apparent that the more he knows 
about the past, present, and future weather conditions, the 
more successful is his adjustment. The first record of organ- 
ized meteorological observations dates back to 1654 when the 
Duke of Tuscany distributed meteorological instruments and 
secured the codperation of several observers in Italy and ad- 
jacent countries. This effort was followed during the next 
century by similar ones in France, England, and Germany. 

The United States Weather Bureau was organized in 1870 
and placed under the supervision of the War Department. 
Later, in 1891, it was transferred to the Department of Agri- 
culture. 


Weather observations, whether made for the purpose of 
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forecasting, for the collection of climatic data, or for discover- 
ing of laws governing atmospheric phenomena, require the 
cooperation of a large army of collaborators scattered over an 
extensive area. In the United States, there are about 6000 
meteorological stations at which over two and one-half million 
observations are made every year, mostly by volunteers who 
recelve no compensation for this service. It is estimated that 
there are 31,000 meteorological stations throughout the world. 

The United States Weather Bureau maintains over 200 
official observation stations in the United States, Canada, 
Alaska, and the West Indies. Each station is equipped with 
mercurial barometers, thermometers, wind vanes, rain and 
snow gales, anemometers, sunshine recorders, barographs, ther- 
mographs, and so on, that record weather conditions and 
changes. : 

Daily weather map.—Every day, shortly before 8:00 a. M. 
and 8:00 p. m., 75° meridian time, the observers at the United 
States official stations record the atmospheric conditions. The 
degree of cloudiness is observed; the barometer is read and 
corrected to sea level; the direction and the velocity of the 
wind are noted; the rainfall or snow is measured; the moisture 
content of the air is determined. This information is con- 
densed into a cipher message and telegraphed to one of the 
collecting centers, either Chicago or New York. Then, at 
about 8:15 a. m. and 8:15 p. m., the collecting centers send 
out the weather conditions which they have compiled from 
all the stations. 

Owing to the cost of sending the weather data, the stations 
do not always receive the information of all the 200 official 
stations, but select those station reports that will give a wide 
distribution and representation of the atmospheric conditions 
in the United States. The Columbus, Ohio, station receives 
the weather data from about 140 stations twice a day. The 
central station, Washington, D. C., receives the full report 
from all the stations. 

The weather conditions are plotted on large maps, and 
finally transferred to one single map which represents the 
daily weather map. The major stations in each State, such as 
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Columbus, Cincinnati, and Cleveland print one daily weather 
map for public distribution, which generally represents the 
atmospheric condition for 8:00 a. M. 75° meridian time. 

Interpretation of weather map.—The weather map tells 
what the atmospheric conditions are for a given time. It also 
enables us to say with a considerable degree of accuracy what 
the weather has been for a day or two in the past, and what 
it will be for a day or two in the future. Let us consider, first, 
the method of reading the present weather conditions. The 
temperature is shown by isotherms—lines passing through 
places of equal temperature. The isotherms are recorded as 
dotted lines and drawn at 10° F. intervals. The highest 
temperature for the past 24 hours, and the lowest for the last 
12 hours, for some of the stations is shown in table form at 
the bottom of the map. 

The atmospheric or barometric pressure is represented by 
lines of equal pressure, known as isobars. The pressure has 
been reduced to sea level and is expressed in terms of inches. 
A pressure of 15 pounds per square inch at sea level is recorded 
as 30 (inches). Obviously an isobar marked “29” indicates 
a pressure of less than 15 pounds per square inch (standard 
conditions). 

The direction of the wind is shown by arrows, flying with 
the wind. (Remember that a weather vane points into the 
wind.) The velocity of the wind is not shown on the map. 
If it is greater than ten miles an hour it is recorded in the 
table accompanying the map. 

Symbols are placed at the ends of the arrows to indicate 
the state of weather. Precipitation is shown by symbols in 
circles—“R” for raining and “S” for snowing. Likewise, 
cloudiness is shown by means of circles, a black circle indicat- 
ing a cloudy sky (more than 70 per cent overcast), and a half 
open circle, partly cloudy (between 30 and 70 per cent over- 
cast), and an open circle a clear sky (less than 30 per cent 
overcast). Shadowed areas show precipitation of 0.01 inch or 
more during the last 24 hours. The exact amount for each 
station is recorded in the table below the map. 

In places the word “low” and “high” may appear. 
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These words mark the approximate centers of the atmospheric 
pressure areas. Their importance warrants a considerable 
amount of attention if the future weather conditions ‘are 
studied, as signified by the weather forecasts or predictions. 

Weather forecasting—In this discussion of weather fore- 
casting we shall confine ourselves to the consideration of the 
middle latitudes of the Northern Hemisphere, and particularly 
to the United States. Only the general principles are consid- 
ered, as a detailed analysis of weather forecasting rightly be- 
longs in the field of meteorology, and not in geography. 

Since “lows” (cyclones) and “ highs” (anticyclones) con- 
stitute the centers of atmospheric activities in the United 
States, it must follow that a review of their characteristics is 
basic in the study of forecasting. 

“Low” or cyclone.—“ Lows” are recognized as storm 
bodies. Cloudiness, rain, and other forms of precipitation, and 
general unsettled weather conditions accompany “lows” or 
cyclones. Reasons for such conditions can be better under- 
stood if a brief analysis is made of the structure and move- 
ments of cyclones. 

A cyclone represents a barometric pressure area in which 
the pressure decreases towards its center. The pressure is 
shown by isobars. In the ideal cyclone the isobars are con- 
centric circles, the innermost one of these having the lowest 
pressure, the outer ones having successively increasing pres- 
sure; but the isobaric lines seldom present these regular fea- 
tures, and in nearly every case they are elongated. The range 
in pressure from the center to the outer margin is small. Only 
seldom does there appear in the United States a pressure below 
28.9 inches or one above 30.7 inches. A wide range in pressure 
is indicative of a tornado and not a cyclone or “ low.” 

The extent of a cyclone is often a phenomenon in itself. 
There are wide variations from cyclone to cyclone, but the 
average extent has been calculated to be some three hundred 
thousand square miles. This is an area about equal to the 
combined areas of Kansas, Nebraska, Iowa, Missouri, and a 
third of Illinois. Some are much smaller, being about the size 
of a county, or much larger, extending from the Rocky Moun- 
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tains to the Atlantic Ocean, and from Canada to the Gulf of 
Mexico. 

Since winds blow from high pressure to low pressure, it 
must follow that in a cyclone the air moves toward the center. 
It not only moves toward the center but somewhat downward 
toward the center, moving according to the isobaric gradient 
or slope between the isobars, much as water flows downhill. 


Fig. 60.—Diagram to illustrate isobars, pressure, and wind movements 
about cyclones and anti-cyclones. Note that the winds do not blow across 
the isobars at right angles, but are deflected to the right in the Northern Hemi- 
sphere and to the left in the Southern Hemisphere. (Note: Upper Low and High 
in Northern Hemisphere and lower Low and High in Southern Hemisphere.) 


The air rises in the central area in a whirling manner, which is 
from right to left—to a person placed in the center of it—or 
in a direction contrary to that of the movement of the hands 
of a clock. This counter-clockwise deflection has been dis- 
cussed as due to the rotation of the earth. (See Fig. 60.) 
The wind velocity increases from the outer edge toward 
the center of a cyclone, but the maximum velocity is reached 
at some distance from the center—several hundred miles in 
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most cases; and then the velocity decreases again, sometimes 
with great suddenness. Directly at the center there is usually 
a calm—in other words, very little horizontal motion of the 
air. The velocity at the place of maximum wind depends upon 
the intensity of the cyclone and the steepness of the isobaric 
slope. Also, northerly winds, generally, move faster than 
southerly winds. 

Since warm air has a greater water-holding capacity than 
cold air, it follows that the southerly winds in most cases carry 
more moisture than the northerly winds because, usually, 
southerly winds are warmer than northerly winds. Where the 
wind blows from over a water surface, these conditions may be 
completely opposite. Thus, rain generally occurs on the east 
or southern side of a cyclone. As these southerly winds, 
heavily moisture-laden, rise, they are cooled, and precipita- 
tion takes place. It is also true that rains occur most fre- 
quently on the side of the cyclone which is nearest the supply 
of moisture, whence this last is carried into the region of the 
cyclone by the winds blowing in towards the center of the 
cyclone. 

Tornadoes and hurricanes.—It should be noted that the 
words “ cyclone ” and “ tornado ”’ are not synonymous. A tor- 
nado has the general structure of a cyclone or “low,” but the 
atmospheric pressure in the center of the tornado is usually 
much lower than in the center of a cyclone. Not only is the 
_ pressure at the center of a tornado low, but the area of the 
low pressure is very small. The result is that the isobaric 
gradient or pressure slope between isobars is very high, and the 
wind blows in a spiral direction at a great velocity. In very 
strong tornadoes the pressure at the center may be very near a 
fourth of that at its margin or surroundings. This is why 
tornadoes are the most destructive of all windstorms. Tor- 
nadoes are associated in most cases with hot days and with the 
warmest part of the day. They seem to occur most frequently 
in the hot days of spring or early summer. 

The cyclonic disturbances in the tropical region are known 
as tropical cyclones. The violent storms are called hurricanes 
in the Atlantic and typhoons in the Pacific. They resemble 
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tornadoes, except that they are larger and less violent. The 
Atlantic hurricanes usually start in the region of the West 
Indies and move northward to the coast of the southern At- 
lantic States, curving eastward under the influence of the 
earth’s rotation. In some cases they move toward the Gulf 
States, reaching as far as the Great Lakes. The typhoons seem 
to have their birth over the western Pacific and Indian Oceans, 
moving outward in various directions. 

These storms, usually, start on water rather than on land. 
The humid air over the sea provides water vapor, which, on 
condensing, liberates heat that warms the air, thus causing 
more rapid rising of the air. These violent storms and the 
water waves which follow cause great destruction. 

Characteristics of “high” or anticyclone.—‘ Highs” are 
generally indicative of fair weather as contrasted with “ lows,” 
which are frequently associated with storms. An anticyclone 
is considered as the accompaniment of a cyclone because when 
there is a decrease of pressure in one place (in a “low ’’) there 
must be a corresponding increase in another place (in a 
“high ”). In an anticyclone the air pressure is greater at the 
center, and decreases from the center in all directions in a 
somewhat irregular manner. The pressure in anticyclones fre- 
quently reaches 30.6 inches, and in some cases it exceeds 31 
inches, which is much greater than the maximum pressure in a 
cyclone. The isobars are also more irregular in an anticyclone 
than in a cyclone and are usually elongated or elliptical in 
form, with the major axis usually extending in a relative east- 
west direction. The size of an anticyclone is generally greater 
than that of a cyclone. The direction of wind in an anti- 
cyclone is outwards, downwards, and in a clockwise motion. 
As a usual thing the wind velocities are much smaller than 
those in cyclones. 

In an anticyclone, the descending air is compressed and 
becomes denser, and the temperature is raised, by which means 
the relative humidity is decreased, or the capacity for the air 
to hold moisture is increased. As a result, dry, cool air, few 
clouds and only slight precipitation follow. Hence, an anti- 
cyclone is generally indicative of clear weather and gentle 
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winds, Under its advance the temperature falls, dropping in 
extreme cases as much as 30° F. below normal. After its de- 
parture the temperature gradually rises. 

Paths of “lows ” and “ highs.”—Cyclones and anticyclones 
are continuously moving across the United States in the direc- 
tion of the prevailing westerlies, although there are many 
exceptions. They seem to develop, primarily, in the Far West, 
somewhere along the line of the Rocky Mountains. About 


Paths incomplete 
Total paths 
= 
0 100 200 300 400 500 Tos* 25? 
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Fig. 61.—Paths followed by a number of low pressure areas, cyclonic 
storms, or “‘lows,’’ across the United States. The width of the lines indicates 
the comparative frequency of storms following each track. 


two-thirds of the “ lows” make their appearance in the north- 
west, particularly in the Canadian province of Alberta and on 
the northern Pacific coast. Approximately, the remaining one- 
third of “lows” develop on the Pacific coast, south of 
40° N. L. in Texas, on the Gulf coast, on the Atlantic 
coast, south of 40° N. L., and in the region of the mouth 
of the Ohio River. The “lows” of the northwest progress 
across the United States along the northern circuit, and the 
“lows” of the southwest move along the southern circuit. 
Both circuits tend toward the northeast. 
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208 ENVIRONMENTAL BASIS OF SOCIAL GEOGRAPHY 


Anticyclones, like the cyclones, make their appearance gen- 
erally in the Far West. Their paths across the United States 
are also toward the northeast, with a proportionally greater 
number of them following the northern circuit. In general it 
can be said that cyclones and anticyclones follow the same 
courses. The rate of movement of anticyclones and cyclones 
is decidedly different. Anticyclones travel with less speed 
and with less uniformity. The average rate of progress for 
an anticyclone in winter is about 27 miles an hour to the 
cyclone’s 32 miles, and in summer 21 miles an hour to the 
cyclone’s 26. It takes the average anticyclone a day longer 
than a cyclone to pass a given place. 

Summary of weather forecasting.—While it is impossible 
to establish all of the principles of forecasting on the basis of 
the preceding brief discussion of the atmospheric pressure 
areas, it may be advisable to suggest a few. Forecasting in- 
volves: first, a knowledge of the characteristics and behavior 
of “lows” and “highs”; second, information concerning the 
place of development, path of progression, and rate of move- 
ment of the “lows” and “highs” (which is essential) ; third, 
training in the atmospheric and surface characteristics which 
may disturb the normality of the “lows” and “highs”; and 
fourth, experience in forecasting, which is an indispensable 
factor in making correct decisions. 

About 20 per cent of the predictions fail, because cyclones 
and anticyclones may (1) depart from their course, (2) travel 


faster or slower than their normal or calculated speed, (3) 
change their character in becoming weaker or stronger, and 


(4) apparently violate all laws of the atmosphere, becoming 
so-called freak pressure areas. Then, again there may be a 
lack of meteorological data to take care of special or unusual 
cases. In all respects, however, weather forecasting by short 
periods can be considered successful and provides a valuable 
source of information. 

Importance of weather forecasting.—The extent to which 
the work of the Weather Bureau, in the collection and publi- 


1 Taken from United States Weather Bureau publications to show not only 


the importance of weather forecasting but also the effect of ‘weather on human 
activities. 
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cation of data and the issue of weather forecasts and warnings, 
affects the daily life of the people and becomes a factor in their 
various vocations and business enterprises, already very great, 
is increasing yearly. 

Storm warnings are displayed at more than 400 points 
along the Atlantic, Pacific, and Gulf coasts, and along the 
shores of the Great Lakes, including every port and harbor of 
any considerable importance; and so nearly perfect has this 
service become that for years few storms of marked danger 
to maritime interests have occurred for which ample warnings 
have not been issued from 12 to 24 hours in advance. The 
reports from the West Indies are especially valuable in this 
connection, as they enable the bureau to forecast with great 
accuracy the approach of those destructive hurricanes which, 
during the period from June to November, are likely to sweep 
the Gulf and Atlantic coasts. The sailings of the immense 
number of vessels engaged in our ocean and lake traffic are 
largely determined by these warnings, and those displayed for 
a single hurricane are known to have detained in port on our 
Atlantic coast vessels valued with cargoes at over $30,000,000. 

The warnings of those sudden and destructive temperature 
changes known as “cold waves” are of marked importance. 
These warnings, which are issued from 24 to 36 hours in 
advance, are disseminated throughout the threatened regions 
by means of flags displayed at regular Weather Bureau and 
subdisplay-stations, by telegraph, telephone, radiograph, radio- 
phone, and mail service to all places receiving the daily fore- 
casts, and to a large number of special addresses in addition. 
The warnings issued for a single cold wave of exceptional 
severity and extent resulted, as estimated by beneficiaries, in 
saving over $3,500,000 through the protection of property from 
injury or destruction. 

Cold wave and frost warnings of value to fruit industry.— 
The warnings of frosts and freezing weather are also of im- 
mense value, particularly to the fruit, sugar, tobacco, cran- 
berry, and market-gardening interests. The early truck-rais- 
ing industry, so extensively carried on in the regions bordering 
on the Gulf and south Atlantic coasts and in Florida, and 
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which has increased so greatly in recent years, is largely de- 
pendent for its success on the codperation of the Weather 
Bureau in this particular, and the growers of oranges and other 
fruits in Florida and California have received great benefit or 
escaped losses aggregating many millions of dollars. The 
value of the orange bloom, vegetables, and strawberries pro- 
tected and saved on a single night in a limited district in 
Florida, through warnings of freezing weather sent out by the 
bureau, was reported at over $100,000. In the: citrus-fruit 
districts of California it is reported that fruit to the value of 
$14,000,000 was saved by taking advantage of warnings issued 
by the bureau during one cold wave. 

The deciduous-fruit growers of Washington, Oregon, Idaho, 
Utah, Colorado, and the other sections rely upon the warnings 
of the bureau to guide them in smudging and heating their or- 
chards on the occurrence of frost or freezing weather during 
the blossoming period. ; 

Temperature surveys are made in fruit districts in several 
parts of the country, by which the temperature relations be- 
tween various sections, differing in susceptibility to frost, are 
determined, to supply information as to the suitability for 
fruit growing in relation to the frost hazard. Numerous sub- 
stations are maintained in some of the principal fruit areas, 
especially in the more western States, during the danger period 
of the year, and trained meteorologists are assigned to assist 
the fruit growers in protecting their orchards from frost. 
Considerable experimental work is also done to determine the 
most efficient and economic methods of protection, for the 
information of horticultural interests. 

While the value of the bureau’s reports and warnings to 
many interests is so obvious as to need scarcely more than the 
brief mention already given, there are numerous special ap- 
plications of the information to individual pursuits and in- 
dustries that may not be realized by the public. An account 
of some of these may lead to an increased use of the data in 
quarters where the possibility of their application has not yet 
been recognized, and additional details of the manner in which 
the information is utilized in a number of enterprises will 
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doubtless be found to be of interest to the general reader. 

Other industries benefited—The railway and transporta- 
tion companies make continuous use of the forecasts in all of 
their shipments. Perishable products are protected against 
temperature extremes by icing or heating, as conditions may 
require. Shipments of perishable goods are often accelerated 
when it is found possible to carry them to their destination in 
advance of the expected unfavorable temperature conditions. 
When this cannot be accomplished, goods en route are run into 
roundhouses for protection. Also, an advance notice of a cold 
wave will often hold up a contemplated shipment until after 
the freeze has passed, and if the cold is protracted the com- 
‘panies will refuse to receive consignments of goods likely to 
be injured by low temperatures. These precautions apply in 
some instances to prospective temperature changes within 
comparatively narrow limits. Bananas, for example, require 
very careful handling and must be kept at a temperature of 
58° to 65° F. during shipment, as a temperature below 55° 
chills the fruit sufficiently to cause a deterioration in quality, 
while a temperature above 65° inside the car will produce 
overripening. As bananas generate heat rapidly after being 
placed in the car, the problem of maintaining the requisite 
temperature becomes a delicate one, involving careful ventila- 
- tion and a study of actual and expected temperature conditions 
along the entire line of transit. 

Similar precautions, based on the information of the daily 
forecasts and supplemented by a study of the daily weather 
map, apply to shipments of vegetables, fruits, eggs, and other 
products liable to damage from extremes of temperature. On 
the other hand, most meats are shipped in cold weather, 
although use of refrigerator cars prevents loss, and the ship- 
ment of live hogs and cattle by freight is avoided, if possible, 
when a hot wave is expected. High temperatures are also 
harmful to certain other shipments, especially of fish and 
oysters, so that the question of the proper amount of ice to 
be used is intimately connected with the forecasts issued by 
the bureau. The daily forecasts and the reports of general 
weather conditions likewise assist in determining the points to 
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which many shipments of perishable articles are directed, in 
order to meet the irregular demands that are frequently 
dependent upon the kind of weather that prevails in a given 
section. The movement of eggs kept in storage, for instance, 
is largely regulated by temperature changes, the announce- 
ment of a cold wave being usually followed by brisker ship- 
ments from western supply districts to the eastern markets, in 
anticipation of a rise in prices. 

The uses made of temperature forecasts in the cities are 
more varied than is generally supposed. With notice of an 
approaching cold wave greenhouses are closed and boilers fired. 
Preparations are at once made by heating and lighting plants, 
whether gas, electric, steam, or hot-water, to meet the increased 
demands that will follow. Fire plugs, exposed mains, and 
general plumbing are protected. Large stockyards drain their 
mains. Gasoline engines are drained, and automobile water- 
cooling systeins are protected by the use of antifreeze solutions. 
Work in concrete is stopped. Street railway companies arrange 
for more heat in their cars. Natural-gas companies turn a 
larger amount of gas into their lines to provide for increased 
consumption. Merchants curtail advertisements or direct 
attention largely to cold-weather articles. Oyster dealers lay 
in a large stock. Coal dealers supply partial orders +o all 
customers needing fuel, instead of full orders to a few, and 
thus serve all of their patrons. Ice factories reduce their out- 
put. The dredging of sand and gravel ceases, and iron ore 
piled up for shipment is placed in the holds of vessels, to 
prevent the wet masses from freezing solid. Charity organiza- 
tions prepare to meet increased demands for food and fuel, 
and thus minimize suffering among the poor. 

Value of weather reports to farmers.—In the agricultural 
districts the frost and cold-wave warnings are invaluable to 
the trucker and fruit grower, especially in the spring, when the 
tender vegetables are protected by covering with paper, cloth, 
or voile, and fruit is safeguarded by smudging, irrigation, or 
other methods designed to maintain the temperature above the 
danger point. In the fall these warnings are utilized in the 
cranberry regions by flooding the bogs until after the cold 
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weather has passed or danger of frost is over. Many crops, 
such as beans and grapes, are saved by being picked in advance 
of the freeze, while tobacco and unmatured corn are cut at 
once upon advance notice of damaging cold weather. Potato- 
crop digging is suspended and the dug potatoes removed from 
the field, and sugar cane is cut and windrowed upon receipt 
of such warnings, immense savings having resulted in the 
sugar districts of Louisiana as a result of such action. The 
expected duration and severity of freezes govern operations 
in the ice harvest. If the cold is to be prolonged, the icemen 
await the desired thickness, but otherwise the cutting will be 
hastened in order to secure the best possible returns under 
the circumstances. Forecasts in spring are helpful in the 
maple-sugar industry, as the collection and boiling of the sap 
are more or less dependent upon the coming conditions. The 
temperature forecasts are also largely utilized by farmers in 
the killing of hogs, by sheep men at lambing and shearing 
time, and by stockmen in general at critical seasons of the 
year. 

Fruit growers are often given valuable service through the 
supplying of advance warnings of impending cold waves, 
which enables them to make adequate preparation for fighting 
frost. Acting on the advice of fruit-front specialists that an 
unusually severe frost would likely be experienced in a day 
or so, which would probably require additional fuel supply, 
the growers in southern California on Christmas Eve and 
Christmas Day, 1924, to meet the impending emergency, 
rushed into the orange groves 300 carloads and 175 truck 
loads of oil, in addition to the full capacity of their regular 
freight supply. It later proved that if this additional fuel 
had not been provided, vast quantities of fruit would have 
been lost. In the Pacific States alone there are some 4,000,000 
orchard heaters in use, in the operation of which the growers 
depend largely on information and warnings given by the 
Weather Bureau. 

In the raisin-growing districts of California rain forecasts 
are of great value. The raisin crop while drying is extremely 
susceptible to injury from rain, and the warnings enable the 
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producers to protect the fruit by stacking and covering the 
trays. The accuracy of the rain forecasts for this region and 
the system for their distribution have been so complete that 
practically no loss from this cause has occurred for years. 
Rain forecasts are also utilized in the large fruit-growing dis- 
tricts to enable picking in advance of rains, so that the fruit 
can be shipped dry. Vegetables dug in dry weather are also 
shipped in better condition than those upon which rain has 
fallen after they have been taken from the ground. Broom 
corn is liable to damage from rain if left in the field. Much 
saving in alfalfa cutting has resulted from consulting the fore- 
casts, since the alfalfa hay can be baled in the field if dry, but 
if baled wet will spoil. The same benefits derivable from rain 
forecasts apply to alfalfa cut for seed, since a heavy fall of 
rain upon the crop, after cutting, ruins its commercial value. 
Rain forecasts are also of much benefit in fruit districts in 
connection with spraying operations and in other districts 
during harvesting. Lime, cement, brick, draintile, and sewer- 
pipe material all require protection from rain during the 
process of manufacture, and cement work must be protected 
from rain for from 24 to 48 hours after the cement is laid. 
Various uses of forecasts and warnings.—The rain fore- 
casts are used by contractors in their roofing work. Photo- 
graphic firms working on a large scale find them helpful in 
planning for panoramic views. City departments determine 
the number of teams needed in street sprinkling, railroad com- 
panies guard against washouts, and irrigation companies con- 
trol the output of water according to expected conditions of 
rainfall. Physicians use the forecasts in advice to patients 
suffering with inflammations of the throat, nose, or ear, where 
it is expedient that the sufferer should be kept indoors. They 
are also used by dentists, many of whom make appointments 
for bright days and reserve their plate work for days with 
inclement weather. A knowledge of temperature and moisture 
conditions in advance is of assistance in blast-furnace opera- 
tions in determining the quality of the output. Warnings of 
heavy snows are very valuable to railroads by enabling them 
to organize their snow-fighting equipment and to reduce, if 
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necessary, the tonnage of their freight and passenger trains. 
They are also necessary on the great western ranches and 
plains, where the stock is hurried from the ranges to shelter 
upon notice of blizzards, northers, or heavy snows. Forecasts 
of bad weather resulting from low temperatures, heavy rains, 
heavy snows, or a combination of these, are used in regulating 
advertising, in arranging for automobile or other outdoor trips, 
in providing for indoor work on the farms, and in guarding 
school children from exposure to the elements. 

Some special uses of the storm warnings are found in the 
measures adopted to protect property and crops subject to in- 
undation from high tides or backwater blown up by the winds. 
In advance of a predicted storm, rice planters flood their crops 
to prevent the straw from being broken by the winds. Agents 
of marine insurance companies refrain from insuring cargoes 
after a storm has been predicted. Fishermen take steps to 
protect their boats and nets. Lumbermen make their standing 
booms secure and regulate their log towing. At lake ports 
vessels load hurriedly if they can get off two to five hours in 
advance of offshore winds; if snow is also expected, a start of 
seven to eighteen hours is necessary. Considering the cost of 
operating a vessel, whether standing or moving, a day saved 
from idleness in the harbor means an appreciable saving in ex- 
pense. 

Among the miscellaneous uses of the various classes of 
forecasts are their application to the manufacture of certain 
articles where’ slight changes in temperature, moisture, and 
other weather elements have been found to affect the quality 
of the product. This is true of certain stages in the manufac- 
turing of bluing, varnish, oils, cement, lime, bricks, paper, pho- 
tographic supplies, chocolate candies, and some acids. They 
also serve usefully the plans of public amusement companies, 
excursion enterprises, awning companies, and those engaged 
in outdoor painting. 

Weather maps and statistics much used by the public.— 
The daily maps and bulletins, and the general bulletins and re- 
ports containing statistical data are utilized in many ways by 
the public. Grain and cotton brokers are guided largely by 
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the forecasts in their operations, but need the daily report of 
current weather conditions as well in their business transac- 
tions, while in a lesser degree the retailer and the small farmer 
can also use the same information to advantage. Data of at- 
mospheric pressure are used in tests of boilers, radiators, and 
automobiles, and in studies of the amount of fuel required to 
drive engines under varying atmospheric pressures. Statistics 
of wind force and direction assist in the installation of water- 
supply systems to be operated by windmills, in determining 
the origin of fires resulting from flying sparks, the pressure to 
which large buildings will be subjected under stress of heavy 
storms, and the surface movement of lake waters in connection 
with the disposal of city sewage. The humidity records are 
used by silk and candy manufacturers, in tuberculosis investi- 
gations, and in studies of the loss of electric current in high- 
voltage transmission. 

Data regarding rainfall and snowfall are extremely useful 
in planning irrigation enterprises and selecting reservoir sites, 
and are studied in connection with the construction of water- 
works, bridges, culverts, and sewers. River data are utilized 
by filtration plants in guiding their metheds of chemically 
purifying water used for drinking purposes, since the conditions 
of the raw-water supply, as regards bacteria content and tur- 
bidity, are greatly affected by the height of the river and the 
amount of rainfall. They are also necessary in studies of 
stream flow, dredging operations, the location of wharves, the 
construction of dams, and in practically every phase of bridge 
building, levee work, and in general improvement. Weather 
maps are used by business men generally, by aéro clubs in 
studies for flights, and by school teachers in class instruction. 

The miscellaneous climatological data are used in medical 
and scientific studies of the relation of weather to diseases and 
other conditions of health, life, or human pursuits; by railroad 
companies in the adjustment of claims, and demurrage 
charges; by homeseekers; by invalids in search of health re- 
sorts; by irrigation investigators; by contractors and builders 
in settling labor accounts; by merchants in studies of the rela- 
tion of the weather to their daily sales; by gas and electric 
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companies in showing their customers the relation of their 
monthly bills to the varying hours of daylight at different sea- 
sons of the year; as adequate testimony in court proceedings; 
in dry-farming investigations; in studies of soil culture, prac- 
tical agriculture, and the life and migration of insect pests; in 
plans for the development of the arid regions; in the prepara- 
tion of historical records; by bond and investment companies; 
in short, in nearly every calling in which the weather plays any 
part. 

Many more uses of the warnings and reports might be 
cited, but those already given—all of which are taken from 
personal letters received at the central office of the Weather 
Bureau or at its field stations—will suffice to show the extent 
to which they are utilized by the public in the practical af- 
fairs of everyday life. 

Rivers and flood service—Human life and large property 
interests along the rivers of the United States are safeguarded 
by the issue of flood warnings, the importance of which is em- 
phasized by the disastrous floods during past years. 

The river and flood service is organized with its principal 
headquarters at the central office of the Weather Bureau, 
Washington, D. C., and subsidiary district centers at ad- 
vantageous points on the respective rivers along which a serv- 
ice is maintained. About 66 district centers are maintained 
outside of Washington. 

Measurements of precipitation on the headwaters of the 
streams and observations of the height of water on the gage at 
upstream points are collected by telegraph or telephone, from 
about 800 substations and serve as the basis for warnings of 
floods in the lower reaches of the streams. A second useful 
purpose is served on navigable streams, namely, that of giving 
notice of boating stages during the low-water season. 

In recent years the operation of the great system of locks 
and dams on the Ohio River for the benefit of navigation has 
necessitated a considerable increase in the river and rainfall 
service of the entire Ohio basin. Reports are received and 
river forecasts issued early each morning, and instructions for 
operation of the dams are based upon these. The dams are 
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operated by the Corps of Engineers, United States Army, 
whose cordial co-operation has greatly facilitated the work of 
the Weather Bureau. 

Flood warnings are indispensable to all river industries, 
as well as to the operations carried-on in the lowlands subject 
to inundation. Their issue is followed by the removal of cat- 
tle from bottom lands and by the saving of such crops as can 
be cut before the high water reaches the threatened district. 
Foreknowledge of expected river stages is also of great advan- 
tage in determining whether or not it will be advisable to 
undertake farming operations in the regions subject to over- 
flow. The warnings enable fishermen to remove their fishing 
gear from the water, so as to avoid damage from driftwood and 
logs that are brought downstream by the rise, and to devote 
their energies to gathering this drift for sale. 

Along the river streets of many cities the basements of 
warehouses and other buildings are submerged at high water; 
accurate river forecasts enable business men to postpone mov- 
ing their goods to the upper floor until the last moment, and 
often prevent the needless expense of such a transfer in cases 
where it is known that the flood crest will be below the point 
at which their basement stock would be imperiled. The warn- 
ings enable dealers to save wood and ties piled along the river > 
banks. High stages of water are frequently utilized by coal 
barges, enabling the cargo to be run aground at a desirable 
point at flood height, and then to be unloaded at leisure after 
the river falls. Navigation companies utilize them in arranging 
for the transfer of their offices and landing places from lower 
to upper docks. A knowledge of slight rises is often of great 
value, as these frequently permit large freight movements by 
water. Lumbermen cut much timber in the swamps and along 
the streams during low water, looking to the rises to carry out 
their logs; advance information of coming stages enables.them 
to have everything in readiness to execute their work without 
toss of time when the favorable conditions arise. During ris- 
ing water those in charge of locks, dams, and levees are alert 
| to the need of strengthening and protecting the property under 

their care; exact forecasting guides their operations as to time, 
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place, and amount of protection, or may save them from ex- 
pending money and effort in protective measures that will not 
be required. 

During flood periods seiners and gill netters are guided by 
the river forecasts, as different kinds are needed for different 
stages of water. Fishermen in the Columbia River claim that 
the water stage seems to have some effect on the entrance of 
salmon from the ocean, and that by watching the river fore- 
casts, a spurt in the run of fish can be predicted with a fair 
degree of accuracy. Forecasts of low-river stages are not with- 
out considerable value to some interests. When the stage falls 
below a given height many water-power plants have their sup- 
ply cut off; with ample notice, they can have their auxiliary 
steam plants ready for use, and thus continue their business 
without interruption. Dock building, pile driving, dredging, 
and repairing are largely done during low-water stages, pre- 
vious notice of which enables engineers to arrange for such 
operations. 

In recent years, special reports have been issued for avi- 
ators. Also the daily weather map includes a statement con- 
cerning flying conditions. In connection with the train-plane 
transportation service inaugurated between New York and Los 
Angeles in July, 1929, by the Transcontinental Air Transport, 
Inc., in conjunction with the Pennsylvania and the Santa Fe 
Railroads, the United States Weather Bureau co-operated with 
the T. A. T. and a network of 83 weather reporting stations 
stretching across and to both sides of the entire route, enabled 
daily reports to be compiled and transmitted at each of the 
main line stations, and the weather hazard of flying to be 
reduced to a minimum, reports even being sent aloft to pilots 
by means of a two-way radio communication system installed 
on all planes. 


CHAPTER IX 
LANDS AND THEIR UTILIZATION 


Geographic Factors of Land. 


Major factors.—The relation of land to inan’s distribution 
and activities involves environmental factors like (1) place or 
distribution of land, (2) area of land, (3) shape of land, (4) 
accessibility of land, (5) remoteness of land, (6) surface fea- 
tures of land, (7) coasts or margins of land, (8) insularity of 
land, and (9) resources of land. While these factors are not 
mutually exclusive in all cases they are, nevertheless, suf- 
ficiently different in character to warrant individual discus- 
sion. 

Foundational aspect of land—The geography of the land 
begins with the principle that land serves as a foundation or 
stage on which man lives. It represents man’s habitat, where 
he conducts or originates his varied activities. Indeed, man 
travels on the water of the earth, over ice, and through the air, 
but these activities are relatively minor in comparison to those 
on land. 

However, not all land is suited as a stage for man’s home 
and activities. One reason for the lack of human occupation 
on some land is its position or distribution. 

Distribution of land.—An interesting situation concerning 
the distribution of the lands of the earth is the concentration 
of land in the Northern Hemisphere. The one exception to 
this arrangement of lands is the presence of Australia and the 
Antarctica continent or islands in the Southern Hemisphere. 
The land in the Northern Hemisphere forms an almost un- 
broken ring around the north pole. Nearly three-fourths of 
all land is in the Northern Hemisphere, or more than twice the 
land area in the Southern Hemisphere. 


The effect of the vast land masses in the Northern Hem- 
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isphere is revealed in the variability of climate so favorable for 
intensive and diversified social activities. Also the continuity 
of the land in the Northern Hemisphere is important in en- 
couraging the migration of races, the contact of peoples, and 
the exchange of ideas and customs. In the Southern Hemi- 
sphere the opposite conditions are true. There, the pre- 
dominance of water over land accounts for a uniformity of 
climate which tends to make human life inactive. Moreover, 
the position and non-continuity of the land are responsible for 
isolation and a lack of rapid progress. 

Another striking phenomenon in regard to the distribution 
of land is its concentration around a given center, namely, 
England. It is found that six-sevenths of all land falls within 
the so-called Land Hemisphere of which England occupies the 
center, whilst six-sevenths of all water is within the Water 
Hemisphere of which New Zealand occupies the center. 

The geographic importance of these Land and Water 
Hemispheres can be readily seen. England occupies a strategic 
position, in being centrally located in relation to nearly all 
the lands of the earth. Her maritime interests have been 
favored by having so advantageous a location. The success of 
Great Britain can be attributed in part to her ideal central sit- 
uation. New Zealand, on the contrary, is in an isolated posi- 
tion. Her social contacts have long been few. This has 
greatly retarded progress and encouraged provinciality among 
her inhabitants. True, the degree of isolation is less to-day, 
with the modern means of transportation by air and water, 
than it was during the days of the sailing boats, but there is 
still a marked degree of isolation. 

A third noteworthy fact is that on the opposite side of the 
globe from each continent is an expanse of water. North 
America lies opposite the Indian Ocean. (See Fig. 135.) The 
continents of Eurasia and Africa are antipodal in position to 
the southern Pacific Ocean. Australia lies opposite the widest 
part of the North Atlantic Ocean. South America is an ex- 
ception to this arrangement; its southern extension lies op- 
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posite part of eastern Asia. The great Antarctica continent is 
_ at one end of the earth’s axis and the Arctic Ocean at the other 
end. 

Shape of lands.—The shape of land or the form of the 
boundary of land, whether it applies to a building lot, a coun- 
try, or a continent, is a matter of considerable geographic im- 
portance. For business or residential purposes, a rectangular 
lot is generally preferred to a square lot of like area. In the 
subdivision of land for realty development, the tendency is to 
lay out the tract in rectangular plots in order to have a maxi- 
mum number'of lots with street or water frontage. 

The country of Chile is a good illustration of the effect of 
the shape of land on human activities. The Chilean territory 
extends a distance of 2,600 miles along the western coast of 
South America, while the width of the country averages less 
than 110 miles. This latitudinal dimension of Chile introduces 
a wide range in climate, a condition which in turn is accom- 
panied by a corresponding difference in man’s occupation. In 
time of military operations, land area such as that of Chile 
would be more difficult to protect from invasion than a coun- 
try such as Uruguay whose compactness of land is character- 
istic of its shape. 

The triangular shape of the continents, in being broad in 
the northern parts and tapering toward the south in the south- 
ern parts, places a greater portion of the land masses, in the 
Southern Hemisphere, under tropical activities, while the lands 
of the Northern Hemisphere offer temperate conditions. Also 
the continuity of the continents in the Northern Hemisphere, 
which tends to prevent isolation, is a result of the shape of the 
land, and has important effects on man’s distribution and his 
activities. 

Relation of the area of land to human life——Since man’s 
home is confined, primarily, to the lands of the earth, it seems 
almost self-evident that the amount of land is an important 
and vital geographic factor. The total area of the earth’s sur- 
face is approximately 197,000,000 square miles. Nearly three- 
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fourths of this area is covered with water, the area of the 
oceans being about 145,000,000 square miles, and the land area 
about 52,000,000 square miles. These land and water areas are 
relatively constant so far as any changes are concerned in the 
course of human history. During the past one hundred and 
fifty years, men of science have obtained sufficient evidence to 
be able to say that notable changes in the size, form, and relief 
of the earth’s surface require hundreds of thousands of years. 
At one time, it was thought that mountains, canyons, and 
great valleys were created by great catastrophic disturbances 
or forces in a short time. This idea has been wholly discarded. 
It is probable that mountain ranges have been uplifted 
and deep valleys cut since the beginning of man, but it is also — 
likely that these changes have been slow and imperceptible. 
In the course of geological time, which involves millions of 
years, mountains have been uplifted and completely worn 
down repeatedly. Arms of the sea once covered what are now 
land masses, but man was not a factor of that environment. 
Possibly, the only great episode that even prehistoric man 
witnessed was the Great Ice Age which closed some 35,000 to 
60,000 years ago. The rate and nature of change in the sur- 
face of the earth as manifested to-day are very likely repre- 
sentative of the modifications that have taken place 
throughout human history; while the surface of the earth has 
changed its appearance in detail, the broader aspects, such as 
the size of the continents, their major surface features, the dis- 
tribution of land and water, the major streams, and the like 
have remained unchanged for countless generations. 
Modifications of land by man.—But the forces of nature 
are not the only agents possessed with the power of modifying 
the land environment. Man also is an effective sculptor and 
molder of the earth’s landscape. By efficient drainage systems, 
man has been able to reclaim thousands of acres of land. 


*in part adapted from Professor O. D. Von Engeln’s book, ¢ Inheriting 
the Earth.’’ 
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Nearly three-fifths of the land surface of the Netherlands has 
been made habitable through man’s work of reclamation. 
From 1848 to 1852, seventy square miles were made dry by 
draining Lake Haarlem. In 1918, work was started in con- 
trolling and draining the Zuider Zee, by means of which about 
800 square miles of cultivated land will be added to Dutch 
territory. In the United States, the reclaiming of swamps, 
tidal marshes, and the like has progressed slowly. It was re- 
ported that in 1920 there were 91,543,000 acres of land in the 
United States unfit for cultivation without drainage. Equally 
extensive areas in need of drainage are found in Canada, Rus- 
sia, the tropical countries of Latin America, and the Far East. 

The prevention of river floods would also increase the area 
of land suitable for the home of man and his activities. It is 
likely, however, that the reclamation of land will take place 
more or less in proportion to the demand and value of the 
land. In densely populated regions or centers, every economi- 
cal means is tried to increase the area of the land. Rivers are 
straightened, deepened, and made narrow, and even completely 
eliminated by filling, in order to utilize more efficiently the 
limited lands. The construction of buildings with ten, thirty, 
and fifty stories, is a further indication of the human adjust- 
ment to the environmental limitation of land in certain areas. 

Large land area considered an advantage to a nation.’—- 
On purely geographical grounds, the larger the area occupied 
by a race or people, other conditions being equal, the surer 
the guarantee of their permanence, and the less the chance of 
their repression or annihilation. A larger area offers protection 
by its mere distances; renders attack difficult and affords room 
for retreat under pursuit. On the other hand, a small area is 
easily traversed by the invaders and its inhabitants are soon 
brought to bay. Russia and Belgium are illustrations of a 
large and small area, respectively, and as a result experienced 
the conditions as stated during the late World War. 


2In part adapted from Miss Semple’s book, ‘‘The Influences of Geographic 
Environment.’’ 
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Again, since land is primarily the basis of society, it tends 
to follow that the broader the land, the greater the diversifica- 
tion of resources, the more variety in its climate, and the more 
varied its social contacts. For example, consider the different 
environments found in a vast and varied continent like Eurasia 
which extends from the equator far beyond the Arctic Circle, 
as compared with a small land-mass like Australia, relatively 
monotonous in its geographical conditions; and observe how 
much farther human progress has advanced in one than in the 
other. The world-wide expansion of the British Empire has 
resulted in an extensive social contact and great progress. The 
larger the area brought under one political control, the less 
the handicap of internal friction and the greater its economic 
independence. Vast territory has helped greatly to enable the 
United States to maintain with advantage a protective tariff, 
largely because the free trade within its own borders is ex- 
tensive. 

Some of the influences of a small area on national policies 
and conditions are disclosed by the country of Japan; such as 
excessive population, aggressive expansion, and _ restricted 
modes of living. Many of our cities show the same results due 
to limited areas, as, for example, the crowded streets and side- 
walks, the congested housing conditions, the difficulty in find- 
ing a parking place for your automobile, and general hurry to 
make room for some one else. 

Influence of the accessibility and remoteness of land.— 
The degree of ease and length of time involved in man’s 
migratory activities are of no minor geographie importance. 
Whether man must travel across water or land, and spend one 
hour or six hours on his journey, may determine the nature of 
his disposition, finances, and contentment. These conditions 
of proximity and isolation have been factors of vital sig- 
nificance throughout human progress. Man has always fol- 
lowed the path of least resistance in the long run. 

Barriers, whether mountains, oceans, seas, lakes, deserts, or 
forests, have retarded expansion from within and the acces- 
sion of people from without. Where no barriers exist greater 
likeness of people prevails, and generally greater homogeneity 
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of customs and progress. It has been pointed out by scientists 
that the long stretch of coastal lowlands encircling the Arctic 
Ocean and running back into the wide plains of North Amer- 
ica and Eurasia shows a remarkable uniformity of animal and 
plant forms and a striking similarity of races. 

Where lands offer little diversification, there are few eth- 
nological differences. Where the continents converge there is 
found similarity or even identity of race, easy gradation from 
one type to another; where they diverge most widely in the 
peninsular extremities of South America, South Africa, and 
Australia, they show the greatest dissimilarity in their races 
and a corresponding diversity in their animal life. Miss 
Semple says: “ Geographical proximity combined with accessi- 
bility results in similarity of human and animal occupants as 
well as occupation, whilst a corresponding dissimilarity is the 
attendant of remoteness or of segregation.” 

Influences of the surface of the land.—The nature of the 
topography or relief of the land is another important environ- 
mental factor, one that nearly every person experiences daily. 
Whether the land is level or irregular, high or low is a matter 
of material difference in human progress. The principal fac- 
tors involved in these land-form influences are discussed on 
the basis of the classification of the land into its major fea- 
tures; such as, mountains and hills, plateaus, plains, and val- 
leys. In this study, a conscientious use of physical and po- 
litical maps will facilitate a better understanding of the rela- 
tion and influences of land forms on man’s distribution and 
his activities. 


Geographic Circumstances of Mountains. 


Individuality of mountains.—One of the foremost charac- 
teristics of mountains is individuality. Their expression is 
peculiarly inherent, as that of human beings, in that one sel- 
dom finds two alike. Also, like man, they are generally found 
in groups or in larger communities, known as ranges, systems, 
or cordilleras. The term, cordillera, is applied to groups of 
mountain systems; for example, the cordillera of the western 
United States includes the Rocky Mountain system, the Sierra 
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Nevada, and the Coastal Range. A system of mountains has 
reference to a group of mountain ranges, and a range repre- 
sents a group of individual mountains. Then, again, an in- 
dividual mountain may consist of several prominent 
components, such as peaks, ridges, cliffs, disconnected depres- 
sions, and valleys. The latter feature (valley) is found not 
only in individual mountains, but also between mountains, 
and it is the site of greatest human importance in these ele- 
vated land masses. The height of a mountain may be a few 
hundred feet or many thousands of feet above sea level. The 
slopes of mountains may be steep, gradual, rounded, flat or 
step-like. Hence it seems quite evident that it is practically 
impossible to give a definition of mountains that is representa- 
tive in all cases. However, in the broadest aspect, mountains 
may be defined as conspicuous elevations of limited summit 
area. | 

Mountains and hills—Mountains cannot be distinguished 
from hills on the basis of absolute elevation or mass. For ex- 
ample, the Allegheny Mountains are much lower than the 
Black Hills, but they are the most conspicuous elevations in 
their sections; whereas the Black Hills are apparently small 
as compared with the towering Rocky Mountains. Thus, it 
can be said that the terms, hills and mountains, are compara- 
tive in meaning, in most cases, although there are definite 
land forms that can be distinguished as hills without applying 
the comparative idea, such as the glacial deposits called drum- 
lin hills and sand deposits called sand dunes or sand hills. 

The major reasons why mountains differ depend upon (1) 
the nature of their origin, (2) the composition of their rock, 
particularly their resistance to erosion, (3) their age, (4) the 
rate and type of destructive agents affecting them, and (5) 
climatic influences. 

Types of mountains.—On the basis of physical activities, 
mountains may be classified into types, known as (1) folded, 
(2) step or block, (3) voleanic, (4) erosional, and (5) com- 
bination of folded, step or block, voleanic and erosional. An 
understanding of the characteristics of these types is essential 
in the study of the geography of mountains. 
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Folded mountains.—These present largely parallel ranges 
and valleys. The rock layers of these mountains have slowly 
been pressed into a series of wavelike folds. The great moun- 
tain systems of the world are of this type. One of the best 
examples of folded mountains is the Jura mountains, between 
France and Switzerland. The Jura mountains have been 
slightly modified by erosion. The upper layers of the folds 
have been removed and the valley floors covered with rock 
waste, but the drainage of the region is controlled by the form 
of the mountain. Small streams flow down the steep sides and 
enter the main streams in the valleys. The slopes of these 
mountains are wooded. Villages have grown up and activities 
thrive in the valleys. Isolation, however, may be a limiting 
factor in the valleys of folded mountains. But generally trans- 
verse valleys exist, leading from one longitudinal valley to an- 
other, which offer accessibility. Moreover, the valleys are 
seldom closed at the ends, thus offering accession in the di- 
rection of the folds. 

The Appalachian mountains are also recognized as folded 
mountains. The structure, however, is extremely variable in 
many places. The mountains are eroded so that the original 
summit lines have entirely disappeared, and the present ridges 
are the outcrops of resistant rocks, that have withstood the 
action of weathering. Again, the valleys are the centers of 
agriculture whilst on the mountain sides are thriving coal 
mining areas. 

Faulted or block mountains.——In mountainous regions 
there are numerous illustrations of breaks or faults in the 
earth’s crust. Subsequent uplift or sinking has resulted in the 
formation of mountain ridges, steps, or blocks. Frequently 
the slope on one side of the fault or crack is steep and on the 
other side it is gentle. As suggested by the names, these 
mountains resemble steps or blocks. The Great Basin region 
of North America has been formed by a series of faults. There 
are many such mountains in southern Oregon. The loftiest 
range in the United States, the Sierra Nevada, is an uplifted 
fault block. Population on block mountains is generally 
scanty, for the region repels settlers. A few ranchmen make 
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their homes there, tending the cattle and sheep grazing on 
the grass that grows on the mountain slopes. The slight rain- 
fall of this type of mountainous region is one of the character- 
istics of block mountains. The valleys in block mountains are 
broken and disconnected. Streams are few, and generally in- 
termittent; that is, they flow only a part of the year, their 
beds being dry at other times. 

Volcanic mountains.—Volcanic mountains are frequently 
the high isolated land forms. Some are distinctively cone- 
shaped, but others are massive with less prominence. The 
volcanic cones have been formed by the accumulation of ma- 
terial erupted from their vents, such as Vesuvius and Etna. 
In some cases, volcanic mountains consist of a group of domes 
formed by the intrusion of lava beneath horizontal layers of 
bed rock, which have been lifted to a great height and later 
eroded. The Henry mountains of Utah are excellent 
examples of domed volcanic mountains. Mt. Hood, Mt. 
Whitney, and Mt. Shasta are other illustrations of volcanic 
mountains. On the slopes of volcanic mountains may be found 
active settlements, working the fertile volcanic soil. There is 
very little life on the summits of lofty voleanic mountains, for 
many of them are covered with snow and ice the year around. 

Erosional mountains or dissected land masses.—There are 
many mountains which are due to the resistance of their rocks 
which have been left standing by the removal of the surround- 
ing weakened rocks. Nearly all mountain peaks are the re- 
sultant of resistance. Pike’s Peak, Colorado, is a good ex- 
ample. The Catskill mountains of New York are a part of a 
dissected plateau. In reality, the Catskill mountains should 
be recognized as a dissected plateau rather than a mountain. 

In addition to the folded, block, volcanic, and erosional 
mountains which have been classified according to the pre- 
dominance of some one process of origin, there are mountains 
which involve a combination of all of these types. Further- 
more, the continuous changes in mountains may completely 
destroy their characteristics as determined by origin. 

Age of mountains.—The well-known expression “Old as 
the Hills” does not characterize the nature of the elevated 
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land masses. They are constantly under the influence of 
modifying agents. As mountains are forming (an extremely 
slow process, probably occupying millions of years), they are 
subject to disintegration or destruction. . Mountains, as we see 
them to-day, show evidences of erosion and weathering. Their 
peaks have been carved out of rock of wavelike folds and 
domes, their ledges and cliffs have been formed by physical 
and chemical processes of weathering; and their slopes have 
been scarred and gullied by mountain streams and glaciers. 
While the extra-terrestrial forces are active in reducing the 
mountain mass, there may also be uplifting forces in play to 
increase the height of the mountain. Thus mountains are 
acted upon by two forces, one tending to make them lower, 
and the other striving to make them higher; one acts from 
without the earth and the other from within the earth. Asa 
result of these forces, mountains may be classified according to 
their characteristics, as young mountains, mature mountains, 
and old mountains. 

Young mountains.—Young mountains are characterized by 
irregular sky line, bare ledges, steep slopes, torrential streams, 
frequent landslides, avalanches, and earthquakes may occur at 
times. The difficulty in traversing young mountains is almost 
self-evident. Human activities are confined, primarily to the 
V-shaped valleys where limited farming areas and an abun- 
dance of water power may be found. 

Mature mountains.—Mature mountains have low, rounded 
forms, few bare ledges, uniform slopes, wide open valleys, and 
valleys cutting across the divides forming important passes 
for transportation purposes. Earthquakes, landslides, and 
avalanches are few or unknown. The area of habitable land 
is far greater than the amount found in young mountains. 
Accessibility also favors general activities in mature moun- 
tains, which are thus more favorably blessed with natural 
advantages than young mountains. 

The Rocky mountains are younger mountains than the 
Appalachians. The Rocky mountains rise 8,000 or 9,000 feet 
above the platform on which they rest, the Appalachians 900 
to 1,200 feet. The Rockies have a very irregular sky line, the 
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Appalachians disclose a more even sky line. The streams in 
the Rockies are swift, those in the Appalachians have a more 
gentle slope. Earthquakes, landslides, avalanches occur in 
the Rockies but not in the Appalachians. 

Old mountains.—As mountains are reduced in height and 
mass, they may appear a remnant of the original elevated land 
mass, known as monadnocks because of differential erosion or 
resistance to destructive agents. Mt. Monadnock in New 
Hampshire is an illustration of one of these isolated land 
masses on the peneplain of New England. The region south 
of Lake Superior is an old mountain region. The Laurentian 
highland illustrates the characteristics of old mountains. 

Mountains and climate.—Although the subject of moun- 
tain climate has been discussed elsewhere in this text, it is 
mentioned again for reasons of emphasis. Mountains are 
profoundly effective in modifying the meteorological condi- 
tions of the atmosphere. Mountains deflect winds, changing 
their direction and bringing rain to regions that would not 
have it under other conditions; cause precipitation in certain 
areas and desert conditions in others; reduce the temperature 
of the air; create local winds; and, in general, produce atmos- 
pheric conditions that are of latitudinal significance because of 
altitude. 

Vegetation is the fairest indication of the effect of moun- 
tains on climate. For example, the timber line and snow 
line are more or less irregular,~being usually higher on the 
south or sunny side of east and west ranges than on the shady 
side. In the equatorial region the snow line is about 18,000 
feet above sea level, but its altitude becomes less as the dis- 
tance from the equator increases reaching sea level in the 
polar regions. 

Mountains as barriers—Mountains (1) are often effective 
climatic barriers, (2) check the migration of animals and the 
distribution of plants, and (3) retard the exploration, settle- 
ment, and development of many lands. On the leeward side 
of mountains are sometimes found dry or desert lands, because 
the air blowing over the mountains has lost its moisture and ° 
descends as a dry and evaporating wind. The Atacama desert 
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of Chile and Peru and the semi-arid and desert lands on the 
eastern side of the Rocky Mountains are illustrations of the 
effect of mountains on the climate of adjacent land. Also, the 
low temperature of many mountains prevents the distribution 
of biological elements. The difference in flora and fauna of 
regions is often due to mountain barriers. 

Then, mountains influence the movement of people. The 
Appalachian mountains delayed the settlement of the central 
plains by the English. The Rocky mountains confined the 
interest of the Spanish settlers primarily to the Pacific-coast 
region. In the east, the Berkshire Hills lying between Boston 
and Albany deflected the early trade of the central plains and 
lake region coming into Albany by way of the Mohawk valley 
down the Hudson valley. By the time a railroad was built 
between Albany and Boston, the city of New York had become 
firmly established as the leading port. 

Mountain passes.—The effectiveness of mountains as bar- 
riers depends upon their height and structure; whether they 
are massive and unbroken as the Pyrenees and the Andes or 
like the Alps and Brazilian Highlands, pierced with numerous 
valleys and passes. The Pyrenees separate Spain from France 
with greater exclusion than the Alps divide Italy from France, 
owing to their compact character, forming the most definite 
natural boundary in Europe. The Alps have a number of 
passes, evenly distributed, as well as great longitudinal valleys 
which offer transit routes from side to side in every direction. 
This is also true of the Appalachians, with their longi- 
tudinal valleys and many gaps among their parallel ranges 
offering routes in all directions, although the Appalachian 
system is some three hundred miles broad and thirteen hun- 
dred miles long. 

The Rocky Mountains and the Andean mountains are 
examples of height and massiveness. They have few passes, 
thus forming an effective barrier. Other features being the 
same, mountains are barriers in proportion to their height; 
for with increased altitude there is also an increase in the 
harshness of climate. Old worn-down mountains, like the 
Appalachians and the Ural, broad as they are, have been 
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less effective barriers than the towering crests of the Alps and 
Caucasus. The form of the elevation is also a factor. Gentle 
slopes and rounded summits make easier transit regions than 
high, thin ridges with escarpment-like flanks. Mountains of 
plateau-form, although reaching great altitudes, may be re- 
gions of intensive nomadism. 

In view of the general difference in the climate of various 
parts of mountains as well as the diversity of form, one seldom 
finds the accessibility of mountains the same from all sides. 
There may be a steep difficult approach to the summit from 
one direction, and a longer, more gradual and hence easier 
ascent from the other side. This may mean a wider zone of 
habitation and industry on the gentle slope and hence better 
facilities for ascent than on the other side where natural con- 
ditions are less favorable for human activities. Even in the 
present day it frequently takes two engines to pull the train 
up one side and only one if the same train is making its ascent 
from the other side. 

In the construction of the Canadian Pacific Railroad across 
the continental divide of the Rockies it was necessary to dig a 
loop tunnel in order to take care of the difference in grade 
between one side of the mountain and the other. The trans- 
Andean railroad passes through a tunnel constructed across the 
divide to overcome the difference in grade on the two sides of 
the Andes. This difference in slope has also an ethnical and 
political as well as commercial importance in the geography 
of mountains. : 

Human interest centered at mountain passes.—Hence for 
migratory humanity, the interest of the mountains is centered 
in the passes. These are natural openings from one valley to 
another. They may be mere dents in the crest of the moun- 
tain, formed by faulting or movement of the earth’s crust or 
cut by streams, glaciers, or winds. Then again, they may be 
deep gaps in the mountain ridges even extending from the 
floor of one valley to that of another, such as the Delaware 
Water Gap. 

The influence of passes is far-reaching. They may deter- 
mine the political strength of a nation during military engage- 
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ments, and commercial supremacy in times of peace. The 
Khyber Pass leading from India into Turkestan and Persia 
has from time immemorial guided warlike nomads from their 
regions of poverty into the fertile fields of India. The passes 
between the Mediterranean and Northern Europe have been 
important foci of European history. The St. Bernard, the 
Peartree, the Brenner, the St. Gothard, and the Simplon pass 
are all worthy of attention and should be accurately located. 

In the United States is found the famous South Pass in the 
Wyoming Rockies which has directed the course of man for 
centuries across the lofty mountains of the Pacific. 


Courtesy of the Baltimore & Ohio R. R. Co. 

Fig. 66.—The Baltimore & Ohio Railway, the Chesapeake and Ohio 
Canal, and the Potomac River. These arteries follow the valley through the 
mountain pass, which is also occupied by the town, the farm, and the highway. 


The importance of passes depends not only upon the nature 
of the gap or depression, but also involves the character of the 
regions connected by the pass. Diversification of products and 
inequality of people, in regions separated by mountains, may 
favor the greater utilization of a connecting pass than in the 
case of a pass joining regions of likeness. The passes of the 
Alps have been active since the early middle ages because they 
favor the exchange of commodities between the tropical Medi- 
terranean regions and temperate regions of central Europe. 
The Mohawk pass carries the grain of the northwest to the 
manufacturing centers of the Atlantic seaboard. 

The influence of passes has varied considerably but, with 
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few exceptions, they have not lost their importance because of 
the improvements in transportation. Miss Semple says, 
“They are nature-made thoroughfares, traversed now by un- 
disciplined hords of migrating barbarians, now by organized 
armies, now by the woolly flocks and guardian dogs of the 
nomad shepherd, now by the sumpter mule of the itinerant 
merchant, now by the wagon-trains of over-mountain settlers, 
now by the steam engine panting up the steep grade.” And 
now the aviators are directed by these natural cuts to the most 
advantageous places to cross the mountain barriers. 

Habitability of mountains.—In the early days of man, 
mountains were viewed with horror as sites of evil spirits and 
ill-doings. They were recognized as transit areas, like 
desert and sea. Possibly the first of human activities in moun- 
tains concerned their value as regions of seclusion, where man 
might be free to execute his religious practices, or hide from the 
hands of the law. Protection is also a likely attribute that 
man early recognized. The strategic importance of mountains 
is still foremost in military behavior. It has been said that the 
New Englanders settled on the hills rather than in the more 
fertile valleys because of the natural advantages of protection 
afforded by elevated lands. However, with few exceptions, 
mountains are areas of late habitation, progressing in this re- 
spect in accordance with necessity. 

Mining an important mountain industry.—Mountain 
building has favored the formation and exposure of mineral 
deposits. Nearly all of the minerals that occur in veins are 
found in disturbed land masses; in young as well as in old 
mountains. The great number of underground passages, the 
large volume of circulating water, the high pressure and tem- 
perature of the internal water account, in part, for the fact 
that most of the concentrated mines of ore occur in veins in 
mountains. Even the minerals that occur in beds, rather than 
veins, including such as coal, iron, and salt are frequently 
found in uplifted and faulted areas of the earth. 

Mountain-making processes are associated not only with 
the formation of some minerals, but also with their accessi- 
bility. The deep strata or zones of rocks are uplifted, folded, 
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faulted, and eroded; thus disclosing the treasures of the earth 
which otherwise would very likely remain unknown to man. 

The nature of the mining communities depends very 
largely upon elevation, climate, and type of mining. The 
permanency of the supply of ore, the market price, competing 
materials, labor, and the like are factors of importance which 
must be considered in determining the character of the mining 
industry. A more detailed account of the geography of 
minerals is given in a later chapter. 

- Mountain agriculture——The valleys in mountain ranges 
are often the seat of productive agriculture, but the farmers 
are confronted with isolation and difficulties of transportation. 
As a result their influence is primarily local. The mountain 
slopes are naturally unsuited for extensive agriculture, but in- 
tensive and specialized farming has been successfully con- 
ducted by terracing the slopes. Terrace agriculture has been 
practiced for decades in Germany along the steep slopes over- 
looking the valley of the Moselle and Rhine. There are ex- 
tensive areas of agriculture conducted on terraced slopes in 
the Vosges mountains, the Black Forest, and the Alps. Ter- 
race cultivation prevails in Italy, on the gentler declines of 
the Apennines and along the Riviera and the Maritime Alps. 

In the Himalayan land, terrace agriculture is widely dis- 
tributed. Peru, Japan, China, and Java are some of the other 
regions of the earth in which mountain terracing is extensively 
practiced with considerable importance. In California, on the 
foothills of the eastern slopes of the Coastal Range are nu- 
merous examples of terrace agriculture. In most cases, grape 
vines are synonymous with terrace agriculture but other crops, 
including such as hemp, rye, corn, oats, flax, rice, and various 
tree crops are successfully cultivated on terraced fields. 

The excellent grasslands in mountains furnish pasturage 
during the summer. Asa result the grazing industry is a repre- 
sentative phase of agriculture in the highlands of the earth. 
Where the steepness or rockiness of the soil, coldness and 
shortness in growing season restrict or eliminate the cultiva- 
tion of crops, grazing is the predominant industry. The area 
of pastures far exceeds that of arable land in mountain regions. 


Courtesy of U. S. Forest Service. 


Fig. 67.—The Grazing Industry of Highlands. 
Upper.—Goat herd in the Santa Fe National Forest, New Mexico. (Photo 
by E. 8. Shipp.) 
Middle.—The forest provides abundant cover on the watershed and affords 
excellent pasture. Gallatin National Forest, Mont. (Photo by K. D. Swain.) 
Lower.—Cattle grazing on high summer range, Grand Mesa National 
Forest, Colorado. (Photo by W. J. Lubkin.) 


238 


LANDS AND THEIR UTILIZATION 239 


The utilization of these pasture lands has developed the well- 
known pastoral nomadism. 

Cattle, sheep, goats, lambs, and other animals are started 
on their mountain pilgrimage as soon as the snow has un- 
covered the succulent grass. They advance to higher altitudes 
as the snow line recedes. They remain in the mountains, until 
the fall snows compel their descent to their permanent home in 
valleys or plains. In some cases, especially in Switzerland, 
entire families may move to homes in mountains, where they 
carry on their form of agriculture, returning to their winter 
homes after the harvest seasons. The migration is not only 
from plains or foothills into mountains but also from inter- 
mountain valleys to valleys at higher elevations in the moun- 
tain. 

Mountain agriculture can be recognized first, as the result 
of the scarcity of agricultural or arable land; second, the pres- 
ence of cheap land; third, the utilization of cheap animal food; 
and fourth, one or more of all three factors combined. 

Supplementary mountain occupation.—In mountainous 
regions where the agricultural resources are scant, the cropping 
season short, the winters long and severe, the result is fre- 
quently that the farmers have an abundance of leisure time 
and an insufficiency of financial support. Hence, their atten- 
tion is often turned to some supplementary occupation for 
remunerative and time-consuming purposes, especially during 
the confining winter months. Native household industries, 
therefore, have developed in great numbers and varieties in 
these isolated highland areas. The industries are naturally 
based upon the local raw material, such as wood, metals, wool, 
clays, and the like, with the production of articles of small 
bulk and large value to overcome the cost and difficulty of 
mountain transportation. 

In the Swiss and Scandinavian countries, wood-carving is a 
representative industry of artistic character. In the Black 
forests and the Jura mountains, watch and clock making are 
conducted with marked skill. In the central Apennines, the 
peasants are versed in the making of some of the finest violin 
strings known. The inhabitants of low Thuringian and 
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Franconian forests have turned their resources to the making 
of dolls, glass articles, porcelains, majolica, and terra cotta. 
In Asia, the Tibetan is a maker of jewelry of pronounced value 
and finery, and the native wool is spun into cloth of extraordi- 
nary quality. So also, the curing and tanning of furs is prac- 
ticed extensively in mountainous regions. 

Mountain forests.—Mountains have to some extent acted 
as natural forest reserves. In the more accessible regions, the 
timber supply has been reduced to a minimum in order to 
make way for progress as well as to supply fuel and lumber. 
But the irregularities of mountain-land have checked this 
human invasion with a marked degree of effectiveness. Moun- 
tains are not easily traversed, and not well suited for agricul- 
ture but, as a whole, are excellent timber reserves. As a result 
by far the greater percentage of the forested areas to-day are 
found in mountains. 

The governments of France, Germany, Sweden, United 
States, and other countries have set aside many thousands of 
square miles of land as forest reserves and a large part of this 
area represents mountainous regions. Forests not only utilize 
most efficiently the mountain-slopes of difficult accession but 
also conserve the rainfall and tend to make the streams more 
permanent in their flow throughout the year, thus preventing 
excessive run-offs and resultant floods. 

Water resources of mountains.—The existence, of water 
power depends upon (1) the volume of surface water and (2) 
the land-forms. These environmental factors are generally 
best developed or combined in mountains. Hence, mountains 
may well be considered as natural water reservoirs; but, due 
to the increasing numbers and activities of man, it has become 
necessary to aid mountains in providing better water storage 
facilities. Streams have been barricaded in the construction 
of dams to conserve the surplus water for future use. In this 
conquest of nature, man is favored in his work by suitable 
reservoir sites; such as narrow and deep valleys, steep slopes, 
and active streams—the inherent characteristics of many 
mountains. As a result, mountain reservoirs supply water for 
human consumption, water power, and irrigation—three im- 
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portant phases of the utilization of water. With the increasing 
demand for water in the rapidly growing cities, the long dis- 
tance transmission of power, the marked interest in land 


Photo by F. E. Colburn courtesy U. S. Forest Service. 
Fig. 68.—Pillars of Hercules, South Cheyenne Canyon, Pike National Forest, 
Colorado. 


reclamation by means of irrigation, and the activities involved 
in the conservation of mountain water, the future is destined 
to bring far greater interest in the economic significance of 
mountains in supplying the human necessity, water. 
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Mountain resorts—The invigorating atmosphere, the 
beautiful scenery, and the inviting seclusion attract thousands 
of people to the mountains each year. The Alps, Canadian 
Rockies, and the Appalachians are only a few of the moun- 
tainous areas where the business of caring for the health and 
the pleasure of its visitors has reached a degree of tremendous 
importance. 

Mountains are full of hidden treasure which is revealed at 
every turn. They do not disclose their character harmoniously 
and at a glance, as is the case of regular land forms. They 
stand for health, strength, and beauty. Nearly everyone loves 
the mountains. 


Plateaus and Life. 


Nature of plateaus.—Plateaus possess the characteristics of 
both mountains and plains. In elevation, they have the at- 
tribute of mountains while in their table-like or broad surface 
area, they display the character of plains. In fact, the term 
“plateau”? is sometimes applied to regions which are better 
classified as mountain or hill country and sometimes as plains; 
e.g. the Laurentian Plateau, the Piedmont Plateau, the Al- 
legheny and Cumberland Plateaus, and the Ozark Plateau 
might perhaps better be called mountains. A detailed ex- 
amination of a topographic map will reveal the facts. 

A true plateau is generally recognized as (1) an elevation 
above sea level of from 2,000 to 15,000 ft.; those about 8,000 
ft. above sea level are considered medium plateaus, while those 
about 15,000 ft. above sea level, are considered lofty plateaus, 
(2) an extensive summit area that is table-like or relatively 
flat. Mountain ranges are generally found on at least one 
side and in many cases completely inclosing the plateau. 
Then, again, there may be plains or lowlands on one or more 
sides, whose flatness of surface is interrupted by mountain 
ridges, and deep canyons. At the base, or foot, of the ad- 
jacent mountain range are frequently found piedmont alluvial 
plains or fans, material in the form of fans carried down the 
mountain by torrential streams. The plateau has an “ interior 
drainage ” system consisting of streams having their head wa- 
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ters in the mountains and flowing on the plateau into lakes. 
These streams are often intermittent, that is, they flow only 
at times, and the rainfall is generally light or scanty in amount. 

The climate of plateaus, like mountains and to some extent 
like all land-forms, depends upon latitude, altitude, exposure, 
direction of winds, and the like. Also, like mountains, the 
climate in various parts of the plateau may differ because 
surface characteristics and position are variable. Some of the 
well known plateaus of the earth are the Spanish Plateau, 
Abyssinian Plateau, Arabian Plateau, Plateau of Iran, Plateau 
of Asia Minor, Colorado Plateau, Colombia Plateau, Plateau 
of Bolivia, Plateau of Mexico, and the Tibet Plateau. 

Life on a plateau.—The human activities on a plateau are 
governed largely by its location. Since climate is the apparent 
predominant factor, and since climate depends in part upon 
elevation, it must necessarily follow that the full significance 
of plateaus is found in tropical regions, where highlands repre- 
sent the seats of the greater concentration of population. 
From Mexico to central Chile, the chief centers of population 
appear above 3,000 feet above sea level. In Mexico, the Cen- 
tral plateau harbors more than two-thirds of the total popula- 
tion of about 15,000,000. Ecuador has three-fourths of its 
population on a partly enclosed plateau at an elevation of 
8,000 feet above sea level. Bogota, the capital of Colombia, 
and La Paz, the controlling seat of government of Bolivia, are 
located within plateaus. In Bolivia, 72 per cent of the total 
population live at an altitude of 6,000 to 14,000 feet above sea 
level. Plateaus have been referred to as the white islands of 
the tropics because nearly all of the permanent white popula- 
tion in the tropics live on plateaus, if these land-forms exist 


within their reach. 


Character and Geographic Importance of Plains. 


Plains as centers of social activities—Plains are the low- 
lands of the earth. They are relatively level stretches of land 
that may be but a few feet above sea level or several thousand 
feet above it, but nowhere are they distinctively higher than 
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adjoining land or water. The continuity of their surface may 
be interrupted by valleys or ridges. 

The geographical preéminence of plains over other land- 
forms is attributed to their traversable surface and workable 
soils. Ethnical, political, and commercial expansion is en- 
couraged by plains. They offer little geographical contrast and 
as a result uniformity in language, thoughts, and customs pre- 
vails in their realm. Few political boundaries exist on plains 
because nations have extended their claims to the lands of 
diverse form. Road building and the pursuit of other forms 
of communication have been favored by the relatively smooth 
surface of plains, although other conditions such as the absence 
of stone and the presence of poor drainage may offset the ad- 
vantage of a level surface. Soils in plains are generally deep 
and easily cultivated with modern machinery, hence they con- 
stitute the agricultural regions of the earth. 

Plains have not been favorable for the early development 
of manufacturing; because, (1) agricultural conditions have 
been inviting, (2) water power, forests, and mineral resources 
are generally lacking and (3) a diversified climate is usually 
absent. Thus, mountains or the piedmont, where these 
natural advantages for manufacturing exist, have been the 
early sites of manufacturing. 

But man has acquired a knowledge of transporting raw ma- 
terial and transmitting electric power, so that the present 
regions leading in manufacturing are the plains. Large cities 
can be built here, with greater ease than in mountains, to 
house the large populations which are generally associated with 
manufacturing. Hence, plains are primarily the home of man. 
Nearly two-thirds of the total population of the earth live on 
plains. 

Before passing, however, it should be mentioned that 
plateaus are the populated areas in the tropics. With in- 
. ereased efficiency in sanitation and drainage, and the growing 
population, it is very likely that the lowlands of the tropics 
will be the centers of population in the future. In time, the 
economic advantages of plains will overcome their adversity 
of climate, or it can be stated that the industrial advantages of 
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plains will carry more weight than the favorable climate of the 
plateaus in the tropical regions. 

Not all plains, however, are habitable, because plains differ 
in surface and soil conditions as well as in climate. 

Classification of plains.—There are various bases that can 
be used in the classification of plains, such as their location, 
their climate, and their origin. On the basis of location there 
are the coastal plains, or plains near the coast, and inland 
plains or plains not bordering the coast. Then on the basis of 
climate, we have humid plains, desert plains, steppe plains, 
tundra plains, and the like. On the basis of their origin plains 
may be classified in the following manner: 


1. River plains: 

Old Alluvium. 
Flood. 
Delta. 

2. Lake plains. 

3. Glacial plains: 
Rolling. 
Rough. 

Hilly. 
Ice-scoured. 

Piedmont plains. 

Marine or Coastal plains. 

Peneplains. 

Aeolian plains. 


Spe rae ee 


Flood plains.—These are formed during floods by the de- 
posit of sediment. When streams rise and overflow their 
banks, they submerge the adjacent lowlands and deposit ma- 
terial, such as gravel, sand, and clay. Since they are built by 
a broad sheet of water, their surface is generally level. They 
are usually highest near the river because that is where the 
velocity of the overflowing water is first checked and hence the 
greater deposit. 

These higher portions of flood plains are known as natural 
levels. In many cases it has been necessary for man to build 
levees to prevent floods. The levelness, the depth, the uni- 
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formity of texture, the moisture, and fertility of flood-plain 
soils make these areas well-suited for agriculture. In some 
places, such as along the Nile flood waters, those floods con- 
trolled by man, as well as the natural floods, are means of irri- 
gation to reclaim what would otherwise be desert land. Those 
areas of a flood plain which are no longer subject to inunda- 
tion, but are built by flood water conditions at an early time, 
are called Old Alluvial flood plains or Old Alluvium plains. 

Delta plains.—Streams flowing into lakes, seas, or oceans 
have their velocity suddenly checked, and deposits of sedi- 
ment result. Some of the material may be carried away by 
currents or waves and some may remain which may eventu- 
ally, with additional sediments, form land. These land-forms 
may be called delta plains. They are generally triangular in 
shape, as the Greek letter Delta, because the stream divides 
into several channels or distributaries, which enter the lake or 
sea by separate mouths. As deltas grow upwards and out- 
wards, their upper portion becomes higher and drier and is 
commonly called a flood plain. Delta plains, like flood plains, 
are excellent farm lands; although delta plains are usually 
more poorly drained and the soil tends to be more of a sandy 
texture than in flood plains. 

Both flood plains and delta plains are densely populated 
areas In many parts of the world. The delta of the Rhine is 
the home of the greater percentage of the population of Hol- 
land. The Nile flood plain and delta have nearly 700 persons 
per square mile. In China and India, millions of people live in 
these lowlands. The most objectionable feature of these river 
plains is their subjection to floods. Millions of people are said 
to have been drowned during floods in India and China. It is 
only necessary to think of the Dayton flood, the Mississippi 
floods, and the like to appreciate the danger of flood destruc- 
tion on flood and delta plains. Nevertheless, they are densely 
populated. 

Lake plains.—The sediment deposited in lakes tends to 
make their bottoms level. If the water is removed, the lake 
bottoms will appear as level plains. There are places where 
lakes have partly or completely disappeared. The Great Lakes 
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were much larger than their present size. Hence, along their 
margins are level plains which once were covered with water. 
A large lake at one time existed around the Great Salt Lake. 
When the climate became more arid, the lake diminished in 
size due to evaporation, leaving lake remnants of which the 
Great Salt Lake is the largest. 

During the glacial period, extensive lakes were formed by 
the interruption of drainage by the ice sheet. As the ice 
melted these lakes disappeared or nearly disappeared, leaving 
lake plains. The Glacial Lake Agassiz was a large lake of this 
kind, which existed in the Red River region. It was larger 
than the Great Lakes combined, covering an area of 110,000 sq. 
miles. The material carried into the lake formed a level, fertile 
plain which is the most important wheat region of Canada, if 
not of the world. Numerous other illustrations of lake plains 
are found throughout the world; some of these are described in 
other chapters. 

Peneplains or worn-down plains.—Some large plains owe 
their levelness and low elevation to erosion. Once high and 
irregular, lands have been worn by weathering and erosion to 
nearly a uniform flat surface not far above sea level. Such 
plains are seldom as smooth as lake plains or flood plains but 
are broken in continuity by low rounded hills, composed of 
material less easily eroded, or less affected by the destructive 
agents. Where the erosion has been primarily the effect of ice 
these worn-down plains are called ice-scoured plains and have 
been classified under glacial plains. 

Glacial plains—Numerous plains have been constructed by 
glacial activity. Glaciers have made the surface in some places 
smooth or relatively so (1) by deposition, and (2) by erosion. 
The material carried or pushed along by the ice has been de- 
posited as movement of the glacier stopped or as the ice 
melted. These deposits have been called drift or moraines. 
The nature of the deposit, as to whether it is smooth, rolling or 
hilly, characterizes the plain, such as a smooth morainic plain, 
rolling morainic plain, or hilly morainic plain. Not all glacial . 
deposition has been spread out into the form of plains; some 
has been piled up into ridges. 
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The degree of levelness of morainic plains has a marked 
effect on agricultural practices. The hilly plains cannot be 
cultivated successfully, and are generally used for grazing pur- 
poses. The level, undulating morainic plains are the more de- 
sirable farming regions. 

The erosional glacial plains are sometimes called ice- 
scoured plains. The glacial ice has removed the soil and 
eroded the rocks, leaving a very barren surface. Numerous 
lakes and swamps are found in such country. Agriculture is 
conducted with difficulty. Lumbering, fishing, and mining are 
the major industries on ice-scoured plains. The Laurentian 
region and parts of the Scandinavian areas are illustrations of 
ice-scoured plains. 

Piedmont plains.—In arid and semi-arid regions where the 
soil is often not covered with vegetation and rainfall is largely 
torrential in character, stream erosion is generally intermittent 
in nature. During the sudden downpour of rain, water rushes 
down the mountain slopes, heavily laden with sediment and 
flowing with great velocity. But as the water reaches the base 
or foot of the mountain, its velocity is checked, and its sedi- 
ment is deposited, frequently in the form of a fan. These de- 
posits are called alluvial fans. 

Where two or more fans coalesce they may cover an area 
varying from a few square feet to an extent of several square 
miles. These piedmont areas are called plains or piedmont 
plains. Their surface is generally interrupted by distributaries, 
in which water flows during the torrential rains or rainy sea- 
sons and which are constantly enlarging the plain. The slope 
of the plain is toward its outer margin away from its center of 
origin. 

These piedmont plains are important agricultural areas. 
In California, we find alfalfa, wheat, and fruits raised ex- 
tensively on piedmont plains. Usually, on account of air 
drainage or inversion of temperature, the more resistant crops, 
such as alfalfa, are raised at the lowest level of the plain, 
while on the higher portion the crops, such as oranges, which 
are less resistant to frost, are grown. Frost is more frequent at 
lower level because cold air sinks and warm air rises to the 
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higher portions. Piedmont plains are often of great impor- 
tance in irrigation. The mountain streams supply these areas 
with an abundance of underground water, which may be eco- 
nomically brought to the surface by pumping and then used 
for irrigation purposes. 

Coastal plains.—For countless years, water, ice, wind, and 
gravity have deposited material of the land in the sea. These 
sediments have been constantly acted upon by waves and cur- 
rents and spread out into level sea-bottom plains or conti- 
nental-shelves. Their surface is gently sloping seaward; 
consisting of strata of gravel and sand near the coast, and mud 
farther out. Deposits of this kind border all continents, vary- 
ing in width from a few feet to hundreds of miles. The posi- 
tion and extent of the sea-bottom plains are generally shown 
on maps in white or light blue, as continental fringes. 

Due to the uplift of the land or the subsidence of the sea 
portions of such plains have become dry land and because they 
border the coast they are called coastal plains. They may be 
many miles wide, like the plains bordering the Atlantic and 
Gulf Coasts, or narrow strips of land as found along the moun- 
tainous coast of western South America. In general, the sur- 
face slopes toward the sea with such a little grade that the 
streams are sluggish and drainage conditions are poor. 

These conditions (undoubtedly) influenced the early set- 
tlers of the United States. They avoided these lowlands, 
dotted with swamps and salt marshes, and occupied the more 
favorable seacoasts of New England. Agriculture has ad- 
vanced slowly on the coastal plains because of their sandy soil 
which is not well adapted to farming. A considerable amount 
of fertilizer is necessary to add the essential plant food. As a 
result, the coastal-plain states use more fertilizer per acre than 
any of the interior states. A large part of the coastal plain of 
southeastern United States is still occupied by pine forests. 
Hence the lumber industry and naval stores supplies repre- 
sent important resources of these coastal areas. However, the 
higher and less sandy regions of the coastal plains are favora- 
ble to agriculture, producing fruits, cotton, tobacco, peanuts, 
corn, and other products. 


Fig. 69.—The Utilization of Plains. 


Upper.—Coastal plain, Maryland. Corn, wheat, orchard, and level road. 
(Photo by U. 8. Bureau of Agricultural Economics.) 

Middle.—Glacial morainic plain, Wisconsin. The less rolling parts in 
cultivated farm crops, the rougher portions with many depressions used for 
pasture or timber. (Photo by Alden, U. 8. Geol. Survey.) 

Lower.—Town on an alluvial fan. (Photo by Ransome, U.S. Reclamation 
Service.) 
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Since the material of the coastal plain has been deposited 
more or less continuously for centuries, it is apparent that the 
same strata of sand, gravel, and clay has in the course of geo- 
logical time hardened into rocks of various degrees of impervi- 
ousness and resistance. The more porous layers may contain 
a considerable amount of pure water. This value has been 
realized. As a result, there are hundreds of Artesian wells 
along the Atlantic and Gulf coasts, and many cities such as 
Atlantic City and Galveston obtain some of their drinking 
water from them. 

The Fall line-——Where the coastal plain joins the older 
lands, such as the piedmont plateau of the Appalachian, there 
are thriving cities. The reason for this is that streams, flowing 
from the older land to the coastal plain, cut into the younger 
and less resistant material more effectively than in the older 
lands. Hence, waterfalls are frequently found interrupting 
the streams of the boundary between the old land and. the 
plain forming what is called a “ Fall line.” 

The influence of the Fall line on the location of settlements 
has been of utmost geographic importance. It represented in 
early days, the highest point to which boats could sail land- 
ward. Here it was necessary to carry the supplies above the 
falls to continue the passage upstream in smaller boats. Cities 
developed at these transshipment points which we recognize 
today as Fall Line Cities, such as Trenton, Philadelphia, Bal- 
timore, Washington, Richmond, Raleigh, Columbia, and 
Augusta. At present the sites of these cities are benefited 
more by the water-power resources and strategic positions 
than as portage centers. 

Z£olian plains.—A uniform distribution of sand by wind 
may result in the formation of a level surface which is called 
an eolian plain. These plains are frequently found along the 
shore lines of lakes and seas, and in desert areas. Their regu- 
larity is generally broken by sand hills or dunes. An absence 
of vegetation is characteristic of zolian plains. Human activi- 
ties found in such areas are few and in most cases are not 


permanent. (See Fig. 70.) 
Great plains —It has already been stated that plains may 


Fig. 70.—Sand Dunes and Marsh Land. 


Upper left.—The Great Sand Dunes, San Isabel Nationa] Forest, Colorado. 

Upper right.—Land reclaimed by beachgrass and wax myrtle, Province 
Lands, Mass. (Photos by U.S. Forest Service.) 

Middle-—Lighthouses and sand dune topography at Cape Henry, Va. 
(Photo by Wentworth, U. 8. Geological Survey.) 

Lower.—Old-age stage of topography; plain subject to overflow. (Photo 
by U.S. Bureau of Agricultural Economics.) 
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be classified on different bases, such as climate, vegetation, lo- 
cation and origin. When the classification does not include the 
basis of origin, it should be kept in mind that the given plain 
may have a different origin in various parts of its area. For 
example, the Great Western and Central Plains of the United 
States consist of areas of lake plains, glacial plains, old al- 
luvium plains, flood plains, and possibly other kinds of plains 
classified according to their origin. While the origin of plains 
is not the only key to their geographic importance, it is very 
likely to disclose the environmental details of plains. 


Geography of Valleys. 


Importance of valleys——From time immemorial, valleys 
_ have played an important part in man’s life. The earliest con- 
centration of peoples took place along certain river valleys, 
such as the Nile, Tigris, Euphrates, Hwang Ho and Indus; also 
later along the Ganges and Yangtse-kiang. First, because 
_ these valleys, as well as others, contain our principal rivers, 
and rivers may be recognized as the natural avenues of trans- 
portation. Secondly, valleys offer access across divides, 
_ through plateaus and plains, or from land to sea. They are 
foremost in guiding the lines of land communication. Thirdly, 
valleys are important because of their agricultural value. The 
most fertile soils of the lands are found in valleys. The sig- 
nificance of the Ohio valley, Connecticut valley, and the Nile 
valley are worthy illustrations of the agricultural value of val- 
leys. Valleys may also be sites of industrial importance, as 
regions of water power, accessible minerals, and forest re- 
sources. Man enjoys the mountains as lands of beauty but 
his work shop is primarily in the valleys, and on plains. Val- 
leys offer protection from violent winds and rains which so 
frequently destroy life and the work of man on plains and 
mountains. But not all valleys are favorable for man’s oc- 
cupation, as the form of the valley may be of such a nature 
that it retards man’s progress or activities. 

Valley forms and human activities.—One of our foremost 
American geographers, Professor Davis, invented expressions 
to characterize the major forms of river valleys. He has ap- 


Fig. 71.—A Youthful Valley. 
Upper.—Canyon of the North Platte River, Wyoming. 
Middle.—(Right) Water flowing over Pathfinder Storage Dam (218 ft. high) 
into Platte Canyon (left). (Photos by B. F. Lemert.) 
Lower.—Gap cut by the North Platte River through solid rock below the 
Pathfinder dam. This dam is one of the largest solid masonry dams in the 
world. The water is allowed to flow, as needed, down the canyon and beyond 


to the North Platte irrigation project 175 miles away. (Photo by Burchard, 
U.S. Geol. Survey.) 
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plied the terms, youth, maturity, and old age to the stages 
m the development of river valleys. In the youthful stage, a 
young river is deepening its valley, the valley sides are steep, 
the valley bottom is but little wider than the river channel, 
there are few tributaries, the divides are indefinite, and there 
may be waterfalls and lakes. At this time or stage the valley 
is called a young or youthful valley. The Niagara Gorge and 
Colorado Canyon are good examples of young valleys. Life in 
this type of valley is very sparse. There are few opportu- 
nities for agricultural practice. The waters are generally too 
swift for transportation and even perilous for crossing. Water 
power facilities, the storage of the water resources for human 
consumption, or irrigation in some nearby community or farm- 
ing region may attract attention. 

The term “ youth ” does not refer to years, but to the stage 
of development. A valley may be termed young even though 
in years it is older than a valley recognized as mature. The 
degree of stream erosion depends upon numerous circum- 
stances, such as resistance of material over which the water 
flows, the amount of erosional tools carried by the water, the 
swiftness of the water, and the constancy of the flow. 

Mature valleys.—In the course of time the river deepens, 
widens, and lengthens its course. Thus, it creates a valley 
with moderately sloping sides, a moderate grade, no lakes or 
waterfalls, well-defined divides, numerous tributaries, and flood 
plains in its lower portion. Such a valley is said to be in a 
mature stage. It represents the seat of favorable agriculture; 
its well-developed river system offers excellent transportation 
facilities; travel along or across its bottom is easy; access from 
one valley to another mature valley is not difficult; and pro- 
gressive towns and cities occupy the slopes. The Ohio River 
valley is an excellent example of a mature river valley. 

Old valleys.—As a valley grows older, the slopes become 
more gentle and the divides are reduced until the whole coun- 
try is reduced almost to sea level. Extensive flood plains are 
forming which are generally poorly drained. A river of gentle 
grade and wide meanders flows through the level area. Thus, 
the river valley has reached the old age stage. The Connecti- 


Fig. 72.—The Utilization of Valleys in Different Stages of Erosion. 


Upper.—When a youthful stream widens its valley as it approaches the 
stage of maturity, man finds the extra space useful for his transportation 
routes. Lower end, Keystone Canyon, Valdez-Fairbanks Trail, Alaska. 
(Photo by Hunt, U. 8. Geol. Survey.) 

Middle.—In late maturity, farms occupy the valleys, and pastures the 
worn-down uplands. (Photo by Waldo Glock.) 

Lower.—In early old age, the stream meanders through the flat or flood 
plain which it has cut below the level of the adjoining worn-down land, and 
fairly level farm land is plentiful. The Shenandoah Valley, Virginia. 
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cut river valley at Northampton, Mass., and the lower Mis- 
sissippi valley are illustrations of old river valleys. 

Not all river valleys complete the cycle of erosion from 
youth, through maturity, and to old age. Uplift of the land or 
a lowering of the base level by the recession of the water into 
which the river flows may prevent lateral stream erosion. 
Thus the stream valley may remain in the youthful stage. 
It is also true that the entire course of any valley may not be 
in a given stage. All three stages may be represented from 
the river mouth to its source, due to the difference in the ages 
of the upper part and of the lower, and to the variability 
of effectiveness of erosion. Thus, the Mississippi River may 
be recognized as in the old age stage in its lower course, and 
youthful at its head waters. Like mature valleys, those in the 
old age stage are adapted to agriculture and dense settlements. 

Again, not all valleys have been formed solely by stream 
erosion. Faulting or breaking of the earth’s crust may be in 
part the origin of some valleys. Furthermore, glaciers have 
modified valleys in making them deeper, straighter, and more 
U-shaped and interrupted drainage by deposition or differen- 
tial erosions, as a result of the formation of lakes. Hence, the 
study of valleys involves a careful consideration of terrestrial 
and extraterrestrial forces. Also, their human importance 
varies not only according to stage of development but also 
with other factors such as location, climate, soils, accessibility, 
and the like. 


Islands. 


Geographical peculiarities of islands—The outstanding 
characteristics of islands are their limited area and isolated 
location. ‘These geographical factors explain, in part, the 
tendency to overpopulate some islands. They account for the 
provincial character, the ethnical unity, the retardation of 
progress, and the survival of customs, so well recognized in 
many islands. The utilization of islands as sites for hospitals 
for contagious diseases, insane asylums, and prisons is largely 


Photos by C. C. H. 


Fig. 73. 


Upper (Right).—A glimpse of Victoria Falls in Northern Rhodesia. These 
falls are twice as long and twice as high as Niagara Falls. The waters of the 
great Zambezi River here tumble into a gigantic fault in the rock, causing a 
heavy mist to rise for hundreds of feet above the falls. From this mighty 
cataract the waters surge through the rift or cleft seen above (Left) and then 
down through the gorge below (Middle Left.) 

Middle (Right).—U-shaped hanging valley with waterfall in Milford 
Sound, one of the scenic fiords of South Island, New Zealand. 

Lower (Right).—Entrance to Milford Sound, New Zealand. 

(Left).—The Cape of Good Hope, South Africa. 
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attributable to the size and isolation of insular lands. The 
effectiveness of these geographical influences of islands de- 
pends somewhat upon their position in respect to the main- 
land. On the basis of location, islands may be recognized as 
(1) Coastal Islands and (2) Oceanic Islands. 

Coastal islands.——Coastal islands are found near the 
margins of the land, representing detached portions of the 
continents. The British Isles, the Channel Islands, and nu- 
merous groups of islands in the Mediterranean are a few il- 
lustrations of coastal islands. They are areas of commercial 
and strategic importance. In time of peace they have an ad- 
vantage over their neighbors of the mainland in lying at the 
gateway of trade. Hongkong is an excellent example, as a 
guard to the trade of southern China. 

During periods of war, coastal islands are favorable mili- 
tary sites to guard the ports of entry on the mainland. The 
islands at the entrance of the Panama Canal are heavily forti- 
fied for this purpose. It can be said that all coastal islands 
have some importance, whether it be as commercial centers, 
industrial and agricultural areas, or sites for social or military 
posts. While they may have the same trend of culture and 
development as that found on the mainland, they are very 
likely to maintain greater provinciality and independence, as 
they are less subject to invasions during military disputes as 
well as the fluctuating political and economic waves so fre- 
quently experienced on continents. 

Many of our harbors have been formed by the presence of 
islands, acting as wind and wave barriers, and providing a 
peaceful bay well suited for harbor purposes, such as Boston 
Harbor. Then again, numerous islands off the coast may 
prove dangerous for navigation, thus destroying a safe ap- 
proach to ports on the mainland. On the whole, however, 
coastal islands may be looked upon as lands of considerable 
geographical significance. 

Oceanic islands.—At a distance from the coast are found 
islands in groups, such as the East Indies and West Indies; or 
as individual patches of land, such as the Spitzbergens, Iceland 
and Thomas Island. The importance of oceanic islands de- 
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pends upon at least two factors: (1) their position in respect 
to trade routes and (2) their economic value. Islands in the 
paths of trade are favorable stepping stones, places for the re- 
plenishment of the necessary supplies, such as water, fuel and 


Courtesy U. S. Dept. of Commerce. 
Fig. 74.—Island Views. 


Upper.—The commercial importance of coastal islands is indicated by this 
dock scene at Takao, Taiwan (Formosa). The modern steel hoist is American 
made, but operated by German electrical machinery. 

Lower.—The famous Waikiki beach, with Honolulu and harbor in the back- 
ground. The Moana Hotel in the foreground, and beyond that the $5,000,000 
Royal Hawaiian Hotel, opened in 1927. 


food. It is very likely that this importance will increase as 
oceanic aviation progresses. 

Even though oceanic islands are not on the Great Circle 
routes between continents, they may have resources of eco- 
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nomic importance which attract commercial interest. This is 
true of Spitzbergen, which is distant from the North Atlantic 
trade route, but, nevertheless, it is visited by ships to bring 
back coal to northern Europe. In general, isolation of oceanic 
islands is far greater than that experienced by coastal islands. 
Iceland, for example, has been free from military invasion and 
social disturbance, and as a result has developed a high degree 
of culture. 


Margins of the Land. 


Sites of human activities—The gateways to continents and 
oceans are found on the margins of the land. Without access 
to sea or land, a certain degree of confinement is experienced. 
Every nation looks toward the shore lines as areas indispensa- 
ble to freedom and progress. As a result the largest city, as 
well as the leading financial and commercial center of each 
continent, with one exception, is located on the margin of 
the land: New York of North America, Buenos Aires of South 
America, London of Europe, Calcutta of Asia, and Sydney of 
Australia. The one exception is Cairo of Africa, which is lo- 
cated on the Nile. 

There is not only the political and economic importance of 
shore lines but also the marked interest in their attractiveness 
as places of recreation. Yearly, tens of thousands of people 
enjoy the cool summer breezes, swimming, boating, and fishing 
of the seashore resorts. 

Nature of coastal topography.—The nature of the coast 
line largely governs its social importance. Most broadly 
speaking, coast lines may be considered as being made up of 
_ promontories and bays. They correspond to the relief of the 
land. A cliff is generally a promontory or cape, and a valley 
a bay. 

In places, the coast line is said to be straight or regular, 
a condition where the differences between the promontories 
and bays are not very great. In other cases, the coast line is 
recognized as broken or irregular, owing to marked indenta- 
tions and promontories. The broken coast line is generally the 
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more important as it offers favorable harbor conditions and 
access to the interior. 

The major causes for the differences in the topography of 
coast lines can be attributed to (1) uplift of sea-bottom, (2) 
drowning of land, (3) erosion, (4) deposition, and (5) biologi- 
cal influences. These factors tend, in some cases, to make the 
coast lines. Such coasts generally have few good harbors 
line irregular. 

Uplifted sea-bottom shore lines—(1) Coastal plains. 
The uplift of sea-bottom plains produces low, flat, and regular 
coast lines. Such coasts generally have few good harbors 
and do not favor intensive human activities. Often the land 
in back of the coast is low, swampy, and unsuited for agricul- 
ture except in limited forms. The coasts of eastern central 
America, Yucatan, and southern United States illustrate the 
uplifted sea-bottom type of shore line. 

(2) Mountainous coasts. Where mountains rise from the 
sea, aS in the western Americas (Oregon to central Chile) a 
straight and regular coast line is produced. There are few in- 
dentations suitable for harbors; and the narrow belt of land 
that is level, and the mountain barriers of such coast lines 
have retarded commercial and industrial enterprises. In many 
places, along these straight mountainous coasts there is an ab- 
rupt descent from land to water, leaving practically no level 
land for city sites. Only where a valley enters the sea, has 
man made any progress. 

But not all mountainous coasts are straight. In fact, the 
tendency is for mountain uplift from the sea to make irregular 
coasts rather than straight coast lines. The irregularity of 
coasts may be due to various causes, such as (a) the formation 
of a chain of islands along the coast resulting from mountains, 
such as the West Indies, Philippines, Japanese islands, (b) the 
extension of land into the sea in the form of peninsulas as a 
result of mountain building, such as Alaska, Italy, Greece, and 
the Malay Peninsula, (c) the formation of gulfs and seas, due 
to the sinking of the crust between mountains, as in the case 
of the Gulf of California, Bay of San Francisco, and the Medi- 
terranean, China Sea, Red Sea, Japan Sea, Gulf of Mexico. 
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The irregular mountainous coasts are more favorable for 
occupation than the straight mountainous coasts. Communi- 
cation is generally difficult over land and frequently necessi- 
tates access by sea. But the numerous harbors and extensive 
indentations favor navigation. This is one reason why navi- 
gation and seafaring interests in early times centered in the 
Mediterranean sea, the coast of Norway, and the British Isles. 
In many cases the only means of access at these early periods 
to parts of these lands was by boats. 

Coasts of drowned lands.—The submergence of the land 
makes the coast line irregular because the valleys form bays 
and the divides or ridges are transformed into promontories or 
islands. Such bays as the Boston harbor, San Francisco har- 
bor, the lower Hudson and the broken coast of Maine are a 
few worthy illustrations. In places where the water does not 
completely cover the land, islands may form, as the British 
Islands, Newfoundland, and thousands of others along the sub- 
merged northern coasts of North America and Europe. 

The glaciated coasts of Scandinavia, Canada, southern 
Chile, and southern New Zealand, known as fiord coasts, are in 
part due to the sinking of the coast. These fiord valleys were 
first cut by streams, modified by glacial erosion, and then sub- 
merged, forming narrow straight indentations. (See Fig. 73.) 

It is true in the discussion of all coasts, that the nature of 
the land, the type of rock, rate of erosion and deposition, and 
the like are responsible for many of the differences in coast 
line. For example, the drowned coast of New York is dif- 
ferent from that of Maine because of a difference in the nature 
of land and type of erosion. 

Drowned coasts are most favorable for settlement and 
progress because of the-numerous harbors and gateways to the 
interior along its drowned river valleys. 

Coastal erosion and deposition.—The margins of the land 
are constantly subjected to the erosional forces of wind, water, 
and ice and modified by the deposition of rock waste, pro- 
duced by coastal denudation or brought down by rivers in the 
form of alluvium. The ultimate effect of these actions is to 
straighten, or make more regular, the coast line. The head- 
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lands are worn back and the bays are filled with sediment. 
Cliffs, rock terraces, sea caves, chasms, stacks, and sea arches 
may develop in the course of erosion, their nature depending 
upon the character of the rock and type or degree of erosion. 
The material carried about by the waves and currents may 
be deposited in the form of offshore bars or barriers, hooks, 
spits and cusps. Sediment deposited in estuaries or bays be- 
hind sand bars may completely fill them. In time, the deposits 
of sediment in the lagoons may reach to the level of high tide, 
forming a salt marsh-plain, such as those of the Atlantic sea- 
board of the United States. Salt-water plants may flourish in 
these marshes, adding their remains from time to time to the 
filling. Where dikes have been built, salt marshes have been 
reclaimed for fertile agricultural land, such as the polder lands 
of Netherlands and the lowland of England. In time, the ex- 
tensive marshes near New York and Boston may be protected 
from the tidal water, drained, and reclaimed as valuable farm- 
ing land. In warm tropical countries, the salt marshes are al- 
most impenetrable jungles of mangrove swamps. 

Coral influences on coastal topography.—On the coasts of 
some tropical lands, animal life, especially coral, has greatly 
modified the coastal topography. The remains of these ani- 
mals are so abundant in some places, that the entire shore is 
made up of their remains. They may build circular reefs 
around submerged islands, known as atolls, and others, off 
shore somewhat, called barrier reefs. There are numerous 
fringing coral reefs close along the shore of islands, as in the 
Caribbean sea. The most extensive barrier reef is found 
along the northeastern coast of Australia at a distance of 20 
to 50 miles off shore. It is called the Great Barrier Reef. 
Behind it is a navigable lagoon of protected water. The 
Bermudas, whose base beneath the sea is a volcanic cone, are 
surrounded by a fringe of coral reef. 


Land Utilization. 


Major types of land utilization Having discussed the re- 
lation between man and (1) the foundational aspect of land, 
(2) the position or distribution of land, (3) the size or area of 
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land, (4) the shape of land, (5) the accessibility or remoteness 
of land, (6) the surface features of land, (7) the continuity of 
land, and (8) the coasts or margins of land, our attention is 
now directed to the geographic importance of the resources of 
land. The principal forms or types of land utilization based 
upon the nature of the resources are (1) Utilization of land 
for forests, (2) Utilization of land for agriculture, (3) Utiliza- 
tion of land for civic or city purposes, and (4) Utilization of 
land for mining purposes. These types of land utilization are 
characterized in the next four chapters. 


CHAPTER 


THE UTILIZATION OF FOREST LAND 
The Forests of the United States. 


Human use a geographic factor.—Since geography is a 
study of reciprocal relationships, it should be kept in mind 
that it is not merely a study of the influences exerted on man 
and his affairs by the environment, but also, an account of 
the way he adjusts himself and his activities to the environ- 
ment; of the ways he utilizes an element of the environment 
in the gratification of his wants. Dr. P. M. Roxby, Professor 
of Geography at the University of Liverpool, in speaking of 
the adjustment of human groups to their physical environ- 
ment, says: “ The term adjustment includes not only the con- 
trol which the environment exerts on their activities but the 
use which they make or can make of it.” This aspect of the 
science is seen no more clearly perhaps in the case of any other 
environmental factor than in that of land, the varying phases | 
of the utilization of which constitute so essential a part of all 
geography. 

Land utilization in American geography.—American geog- 
raphers, perhaps more than those of any other country, have 
emphasized the significance of land utilization as a funda- 
mental subject in geographical study. This has come about, 
doubtless, largely owing to the relatively short time since the 
country was first settled by Europeans, many of whom were 
drawn to our shores by the abundance of free land or cheap 
land that was so long available to all who had the courage and 
strength to come over and undertake its settlement and culti- 
vation. The settlement, starting on the Atlantic coast, gradu- 
ally spread westward until the frontier reached the Pacific. 
This westward movement of the frontier made possible, at 
most times, a sort of bird’s-eye view of all the stages of utiliza- 
tion of land, from the growth of towns and ports in the east, 
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through the stages of logging and farming farther inland, to 
the grazing or mining or hunting stages of the frontier. 

Forests cleared for farms.—Originally most of the country 
east of the Mississippi River was covered by a dense forest 
which constituted a distinct obstacle to the utilization of the 
land for farming. Not much progress in agriculture could be 
made until the forest was cleared off, and even after clearing, 
the stumps and roots made cultivation difficult for years after- 
ward. The trees and logs were looked upon by the farmers as 
handicaps and their first concern was to get rid of them as fast 
as possible. Trees that had taken generations to grow were 
felled, and magnificent logs piled up and burned just as was 
the brush. Log-rollings were social events in the pioneer days 
of the eastern forest region. 

After the farming frontier reached the Mississippi its west- 
ward movement was much faster owing to the lack of timber 
on the western prairies and plains. It was largely the lure of 
the land, its utilization for farm, forest, ranch or mine, that 
speeded up the western movement. Naturally, then, land 
utilization has come to occupy a prominent place in American 
geography. 

Principally, in order that the land might be utilized for 
farming, about a fifth of the original forests in the United 
States, or about 150,000,000 acres of timber, were felled by the 
year 1880. By that time big lumber companies, too, had got 
their systematic timber removal under such headway as about 
to equal the demand for new farm land. After that date, tim- 
ber in this country was cut, not to provide more land for agri- 
culture, but chiefly to supply the increasing lumber demand 
for our rapidly growing industries. As a matter of fact, since 
then our forests have been removed much faster than the land 
could be utilized for agricultural purposes. The ruthless de- 
~ struction of our timber during the early period may have been 
economically justified on the ground that it made possible the 
utilization of the land for a higher purpose, but unfortunately 
the practice continued for some generations longer than was 
economically desirable or socially justifiable from the point of 
view either of timber supply or of proper land utilization, 
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Three hundred years of action in accordance with a false 
psychology that our timber supplies were inexhaustible and 
that all the land we occupied was destined ultimately for agri- 
culture, has not only left us with thousands of acres of cut- 
over land, much of which is entirely or relatively unfit for 
farming, but has so fixed in the public mind the habit of in- 
difference to forest destruction that it is hard to arouse people 
to a sense of its danger even in the face of a threatened timber 


7 1 


= = = = =e = = — = ae 
ee 


\ 


4 
NN: 


AES 


Fig 75.—Rainfall Map of the United States, 


famine. The notion has long persisted in our Lake States and 
Southern States, for example, that all forest land is potential 
agricultural land and can be sold by the lumberman to the 
farmer at $10 an acre or more as soon as the virgin timber is 
removed. At last, however, this phantasy seems to be dead. 
Some large timber companies, that were the most persevering 
and spent the most money in the effort to colonize their stump 
lands, have at last realized the futility of such a policy and 
are now looking to forestry as a hope. 

Extent and distribution of our forests.—Of the 1,903,000,- 
000 acres of land in the United States, more than 822,000,000 
acres were originally in forests. ‘hese existed chiefly in three 
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broad belts extending, in general, north and south. The first 
extended along the Atlantic coast from Maine to Florida, 
reaching inland beyond the Mississippi River and fringing out 
along the streams of the Central Prairies and the Great Plains. 
A second belt, more or less interrupted in area, extended along 
the Rocky Mountains and outlying ranges from Idaho and 
Montana on the north to Arizona and New Mexico on the 
south. Finally, the third belt occupied the Pacific Coast region 
of Washington, Oregon, and northern California extending 
eastward across the Cascade Mountains and from there south- 
ward including the Sierra Nevada mountains well toward 
southern California. The first belt consisted of three regions: 

(1) the Northeastern forest, predominantly conifers of which 
white pine and red spruce were the most important, the north- 
ern parts of New England, New York and the Lake States of 
Michigan, Wisconsin and Minnesota, and reached southward 
along the Appalachian Mountains; (2) the Central forest 
(characterized by hardwoods, such as oak, hickory, walnut, 
elm, ash, and yellow poplar), extended from southern New 
England, west to eastern Iowa, and reached southward to the 
southern coastal plain; (3) and the Southern forest (predomi- 
nantly yellow pine) occupied the Atlantic and Gulf coastal 
plains from New Jersey to Texas. The trees of the Rocky 
Mountain forest are closely related to altitude. Junipers, 
Pinon pines, and scrub oaks characterize the lower elevations. 
Western yellow pine is typical of the next higher belt. Higher 
altitudes contain Douglas fir and lodgepole pine. And the 
highest belt of commercial forest includes spruce, alpine fir, 
and minor species. 

/The heaviest stand and the largest timber in North Amer- 
ica, if not in the world, are found in the Pacific forestsy Here 
are some hardwoods of economic importance; but these forests 
are mainly conifers; such as, the redwoods of giant size and 
ereat age in the coast ranges of northern California, the great 
tall Douglas firs of western Oregon and Washington (now the 
center of our largest timber industry), and the western yellow 
pine and larch, firs, etc., east of the summit of the Cascades 
and on the Sierra Nevada mountains of California. 


‘soq¥1G payug ey} Jo suOIZey jselOg [eUIsIO e4L—9L “BIT 
‘aunyynowby fo quaujsodeg ‘gs ‘A fq dvyy 


our ysepsw410790/-80/8U07 2 § 


7 
N aur moyak Usa.say FEB: auid apy UsaLSam 


ssasdho pue 1 i auld ajodagpo7 = -Y240T KALE TES 
SpoOMpleY ee WZ S 2 poompey ZZAb 
: pa i‘ . -auid moyak 
| 79/0QY 4-47U482Y9-Y20 SQ S SO oe Usa{9aM-UId JESNS RYE 
As0y2iff-¥20 EEA b \ iy, SE/ENOG Of!7&/ BEB Z 


Whey 9 
YIEP PUB Pd ‘PLIGY EES 
FSEU04 YIO/ME}{ 2 
-2/dey-42209-YOANG§ SY 
(SROOMp4E} JO Bing 
| -x/pe Yyim) J1J-20nIdG 
puegeT Usla{sez 


AY-9INSOS a | 


Sec ta ial USELSEM 


\ 


oN 
Ss 


THE UTILIZATION OF FOREST LAND 271 


The original acreage of these five regions as well as their 
present extent may be seen from the table on page 277; while 
the chief kinds of timber and the distribution of each are 
shown on the map in Fig. 76. The geographic relations of 
this map to that of soils should be compared from Fig. 85 in 
the next chapter. 

Timber mining.Only a tenth of the northern forest re- 
mains uncut. /y In the central forest about a twentieth of the 
virgin timber remains/ Al Of the southern forest probably an 
eighth of the virgin timber is left, while over half of the 
acreage of virgin timber still stands in the Rocky mountain 
region and about a half of that of the Pacific coast forest/ 
While this would indicate that some 65% of the acreage of the 
original forest still stands/the fact remains that the best tim- 
ber is usually cut first and this together with damages from 
fire, etc., make it certain that the United States does not now 
have over 50% left of the merchantable saw timber it origi- 
nally possessed. 

The standing timber on the sane vast area of 822,000,- 
000 acres was chiefly of high-grade, and estimated to contain 
more than 5200 billion board feet. Just as many of our agri- 
cultural lands have become exhausted through the soil mining 
method of careless and reckless farming, so exploitative timber 
mining with its accompanying forest fires has reduced this 
5200 billion board feet to some 1600 billion feet of virgin tim- 
ber and perhaps another 600 billion feet of culled and second 
growth stands. Of our remaining virgin timber only one- 
fourth is east of the Great Plains, where the population and 
demand for lumber are greatest. Over one-half of our remain- 
ing saw timber is in Washington, Oregon, and California, over 
2000 miles from the centers of population and manufacturing 
of the country. So far apart are our lumber-producing and 
lumber-consuming centers that each year a freight bill of 
$250,000,000 adds its load to the cost of lumber, already high 
on account of increasing demand and decreasing supply. This 
depletion of timber supplies affects not only the quantity and 
quality of our forest resources, but has decreased the forested 
land from 822,000,000 acres, nearly half the area of the United 
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Fig. 77.—Some Effects of Forest Removal in the United States. 
Upper.—Only a small part remains of the originally great forest of the East, 
and only about half of the virgin forest of the West. ° 
_Middle.—As the timber-cutting shifts westward, the average rail haul and 
freight cost increase. 


_Lower.—After exporting 96 billion board feet of lumber from 1850 to 1912, 
Michigan now produces less than she needs. 
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States, to about 138,000,000 acres of virgin forest, 250,000,000 
acres more of rather inferior-culled and second-growth land 
and 81,000,000 acres of unproductive land. The distribution 
of these areas between the East and the West is shown in 
Fig. 77. These cut-over lands have not been used to any extent 
for agriculture in recent years. For instance, Michigan with 
15,500,000 acres of cut-over land added only 93,000 acres to 
her improved farm land between 1910 and 1920. 

So the destruction of our forests and our inability to turn 
the cut-over lands into farms have led to two great problems 
before the American people to-day. How are we to provide 
for our timber needs in the future? And how are we to utilize 
the cut-over and burned-over forest lands? 


The Problem of Land Utilization. 


Land as extension.—One of the fundamental geographic 
properties of land is that of solidity or extension, that is, it 
provides support or standing room for man and his works. 
Not all of his industries, however, require the same amount of 
space. Much more space is needed to support a given popula- 
tion by hunting than by grazing, and the grazing industry re- 
quires more land than agriculture. In general, it may be said 
that the industries which appropriate or increase the products 
of the soil, as hunting, grazing, logging, farming, and forestry, 
all require a great deal of room as compared to mining or the 
secondary industries like manufacturing and wholesaling or 
retailing. People engaged in industries which collect or de- 
velop the products of the soil, therefore, are necessarily spread 
over wide areas in proportion to their population. Having, 
thus, to live in scattered homes or in small villages far apart, 
they tend to be called rural; that is, field or open-space people, 
like their industries. On the other hand, indoor industries re- 
quire so little space relatively that they can generally be walled 
in and roofed over. These differences, in space requirements, 
between indoor and outdoor industries, together with their 
direct and indirect consequences on the people engaged in each, 
often tend to make it hard for rural and urban people to under- 
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stand one another, and to realize that in the long run the wel- 
fare of the one group depends a great deal on that of the other. 

Both indoor and outdoor industries, from one point of 
view, are stages in economizing space; different methods of 
land utilization. By economizing space, in agriculture for ex- 
ample, is meant endeavoring to get as large a product per acre 
as possible. But space is only one of the properties of land; 
soil fertility is another. So, excessive economy of space may 
' mean a sacrifice of plant food, an exhaustion of soil fertility, 
which is sometimes called mining the soil. Moreover, agricul- 
tural production always involves a combination of land with 
labor and other capital. So, excessive economizing of land 
may mean a waste of labor and capital. It is possible to try to 
raise so much per acre that the product per man may be re- 
duced. This problem is largely one of the ratio of land to 
population. Thus, Belgium with a population density of 675 
to the square mile produces over twice as many bushels of 
wheat per acre as the United States where the density of popu- 
lation is only 40, but the output of wheat per man in the 
United States is far more than double that in Belgium. 

The law of diminishing returns——This conflict between 
the economy of land and the economy of labor gives rise to 
what is commonly known as the law of diminishing returns 
from land. This law is simply a statement of the fact that 
after a certain amount of labor (together with the appropriate 
capital in the way of seed, machinery, and fertilizer) has been 
put into the cultivation of a given crop on a given piece of 
land, any further applications of labor (and capital) do not 
produce proportional returns. That is, they may increase the 
total crop a little, but not in proportion to the increase in 
labor. 

Now, as labor and capital cost money, it results that such 
intensive cultivation of land in agriculture, if carried far be- 
yond the point of diminishing returns, will ultimately result in 
smaller and smaller profits until finally the returns are only 
equal to the cost. Then profit has disappeared, and if the in- 
crease of labor and capital is continued further a loss occurs. 
Land whose product just repays the expense of cultivation is 
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known as marginal land. The margin may be either intensive, 
as when more labor and capital are applied to the same piece 
of land; or extensive, when additional land of poorer quality is 
utilized. Lands below the margin will not repay cultivation 
under the given conditions, but if conditions improve suf- 
ficiently, such as an increase in the price of the product or a 
discovery of cheaper fertilizer, then some of this sub-marginal 
land may again be cultivated with profit. But in that case 
they would again be above the margin. Such developments 
illustrate again the working of the principle of change in geo- 
graphic relationships, the effect of change either in the human 
or in the environmental factor. The tendency to diminishing 
returns must be understood with reference to a given stage in 
agricultural science. It applies also to the utilization of other 
resources, being cited here in connection with agriculture 
merely because of its importance in land utilization. 

Sub-marginal agricultural land may pay in forests.——In 
view of the drift of our population to the cities, the increased 
use of agricultural machinery on the farm, and the advances in 
knowledge of soil science and farm practice, authorities on 
agriculture in this country are coming to believe that the tend- 
ency of American farming in the future will be that of more 
intensive utilization of the better lands, leaving the marginal 
and sub-marginal lands to other uses. Much of this land that 
thus remains out of, or passes out of cultivation, because, if 
farmed, margins of profit would be too small or uncertain on 
account of poor soil, rugged topography, unfavorable climate, 
or disadvantageous location, might well be devoted to the 
growth of forests. 

In order for forestry to be an economic success on such 
lands, it ought to produce a greater value, at a lower cost, rais- 
ing timber, than some other crop. Timber is of such slow 
‘growth that the yearly product is small, hence the cost should 
be small. So, cheap land is essential for utilization in forestry. 
Land which would otherwise go to waste entirely, might well 
raise timber, if possible, for it obviously would be better to 
have it yield even a small product each year than to yield noth- 
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Land available for forests in the United States——The 
character of the vegetation of a region is closely related to 
the soil. Therefore it may be assumed that practically all of 
the desert and semi-arid soils and most of the sub-humid or 
prairie soils will not be utilized for forests. Of course the 
entire area, which was once a forest, is physically capable of 
producing forests again, but socially it is impossible that it 
should do so, because much of that acreage must be put to 
other uses. Agriculture now uses some 503,000,000 acres and 
will undoubtedly need more as our population grows. Cities, 
parks, roads and railways also demand increasing space. Thus 
there are social limits to forest land utilization. The following 
table shows the area now classed as forest land in the United 
States to include a total of nearly 470 million acres. But only 
about 138 million acres of that are covered with virgin timber. 
Over 81 million acres are now non-restocking as far as forest 
growth is concerned. This is wasteland, unproductive, hence 
it should be reforested. The,remaining 251 million acres of 
cut-over or burned-over forest land consist of 113,800,000 acres 
of second growth of saw timber size and 136,400,000 acres of 
second growth of cordwood size.’ These great areas if properly 
taken care of can be made to yield a paying and permanent in- 
come in forest crops. 

The question is, will our growing population require that 
much of this forest land be devoted ta ether purposes? Dur- 
ing the 19th century our population increased from 5,308,483 
to 75,994,575. At the present rate of increase it would double 
in 50 years, but the rate of increase is on the decline. Fair 
estimates indicate, however, that by 1950 our population may 
be 150 million. Dr. L. C. Gray of the U. S. Bureau of Agri- 
cultural Economics figures that this would require an increase 
in our present improved farm area of not more than 58 million 
acres, made up of perhaps 35 million acres of crop lands and 23 
million acres of humid pasture land. It does not necessarily 
follow, however, that this increase, in farm land used, must all 
come from forest land. Farming, being a higher use of land 
than forestry, will, of course, have the first claim on the most 

1 Timber: Mine or Crop? p. 91. 
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productive lands. It may be stated, however, that forest soils 
are not always the most productive. Nevertheless, many of 
the forests now growing on fertile bottom and valley land, for 


THE DISTRIBUTION AND EXTENT OF THE ORIGINAL AND 
PRESENT FOREST AREAS OF THE UNITED STATES? 


FOREST ORIGINAL Pp 
REGION FOREST RESENT FoRust 
Virgin Cut-over and 
Total Area Timber Burned-over 
Now in 
Second Now Waste 
Growth & Land 
Culled 
Timber 
(acres) (acres) (acres) (acres) (acres) 


Northeastern .}150 , 000 , 000/105 ,000 000} 15,000,000} 60,000 ,000/30 , 000 , 000 
Centrale. nos. 281,000 ,000}109 ,000 ,000) 14,000,000) 90,000,000} 5,000,000 
Southern..... 250 , 000 , 000/135 , 000 ,000} 31,000,000} 70,000 ,000/34 , 000 ,000 
Rocky Mt...| 65,000,000} 61,000,000} 38,000,000} 18,000,000} 5,000,000 
Pacific Coast.} 76,000,000} 59,000,000} 39,000,000} 13,000,000} 7,000,000 


822 ,000 , 000/469 , 000 , 000/137 , 000 , 000/251 , 000 , 000/81 , 000 , 000 


example, will be cleared off and farm crops take their place. 
These areas lost to forests, however, are likely to be balanced 
more or less by many of the rougher and poorer farm lands, 
sub-marginal for one reason or another, being allowed to grow 
up again in forests, because the farming on them returns rela- 
tively small income in proportion to the labor and capital 
necessary to operate them as farms. 

It is likely that the additional land needed for agriculture 
in the United States during the next generation will largely 
come from irrigation in dry regions, from reclamation of wet 
lands, and from the utilization as crop and pasture land of 
much of the land already included in farms but now classed as 
unimproved land. Of the 879 million acres already in farms, 
in the United States, in 1919, for example, only 478 million 
acres were actually under cultivation. That most of the ad- 
ditional crop land needed by the middle of the century will 


2 Compiled from Zon and SPaRHAWE, ‘‘Forest Resources of the World,’’ 
Vol. 11, p. 521 to 526. 
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come from the sources suggested above is made probable by the 
fact that most of the land now in forests, especially that in the 
mountainous and hilly regions, would really be sub-marginal 
as agricultural land and could be made to produce farm crops 
only at a high cost. Whether such sub-marginal farm land 
will be devoted to agriculture will depend in part on the rela- 
tive need for food or timber and the relative costs of producing 
each. Undoubtedly some forest land will be changed to farm 
land, and some farm land will revert to forest use. Hence, 
under present conditions our present area of 470 million acres 
of forest land may be considered a “ fairly close approximation 
of profitable use for idle lands.” 

The problem of idle forest land.—The fact that 251 million 
acres of our forest lands are now producing much less than 
they should, that over 81 million acres more are waste and 
unproductive, and that the area of this idle or largely idle 
land is increasing four or five million acres a year or some 
16,000 acres a day, due to timber cutting and forest fires, has 
resulted in a difficult problem of land utilization for the fu- 
ture. The menace from these great unused land resources of 
the United States arises from several sources. First, there is 
the danger to the lumber industry. As the forests disappear 
and saw mills are dismantled, laborers are thrown out of work, 
population falls off, and villages are deserted. Second, trans- 
portation facilities are seriously affected by idle forest lands. 
Freight is no longer available to the railroads of such regions 
with the timber gone. The diminishing population cuts down 
passenger traffic and finally the railroad is torn up or aban- 
doned. Taxable property declining in the cut-over district, 
adjoining areas are then burdened with heavier taxes to pro- 
vide revenue for the township, county, or state. The farm 
lands usually scattered through forest regions, or near them, 
are handicapped by such effects of timber depletion and the re- 
sulting non-use of the forest lands. Increased tax rates, poor 
transportation facilities, and the lack of the markets formerly 
furnished by the lumber industry result in decreased value 
of farm products and farm lands. The farm lands of the 
community, once profitable, now become sub-marginal agri- 
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cultural land. Many of the farms are abandoned. The towns 
and cities feel the same effects, and depopulation of whole 
communities results. 

Permanent prosperity results from continuous use of for- 
est lands.—On the other hand, if these cut-over lands are re- 
forested and made productive, the taxable wealth of the com- 
munity is increased. Schools and roads are improved. The 
growing supply of timber gives permanent employment to 
labor, provides traffic for the railroads, furnishes raw material 
for wood-using industries. This means better markets for the 
farms, more business for the towns, more inducements for in- 
dividual home ownership, and permanent schools, colleges, and 
churches. In a word, the efficient use of forest lands con- 
tributes to better citizenship and to the advancement of civic 
welfare. 


The Problem of Our Future Timber Supplies. ' 


The development of lumbering in the United States.— 
While previous to 1880 the American forests were cut largely 


Courtesy U. S. Forest Service. 
Fig. 78.—A Log Drive, Glens Falls, New York. 


to provide agricultural lands, yet even in the colonial days 
lumbering was developed along the Atlantic seaboard as a local 
industry. Rivers provided transportation for logs, and water 
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power for small saw mills. When canals were constructed, 
local markets for timber products were extended, but when 
the railroads developed, the lumber industry was revolu- 
tionized. Long-distance transportation then became possible 
and large-scale production became both possible and profitable. 

By the time the wave of timber destruction reached its 
height in the Lake States, after 1880, the concentration of 
ownership of forest lands in the hands of corporations and 
“lumber kings” became characteristic of the lumber indus- 
try. In 1910, the United States Bureau of Corporations re- 
ported that one-half of the privately owned timber in the 
United States was held by about 250 large owners, the owner- 
ship of the rest being very widely distributed. Conditions of 
concentration have not changed much since then. At present 
about 79% of the timber-growing land of the country is in the 
hands of private owners. 

The westward migration of our lumber production.—Be- 
fore 1850 the lumber production of the United States was 
chiefly in New England and New York, the latter state being 
the largest producer in the country in 1850. Now, New York 
produces only a tenth of her own needs for wood. By 1860 
Pennsylvania became the leading lumber state; now that 
whole state doesn’t cut enough to supply the Pittsburgh dis- 
trict, alone. Before 1900 the Lake States of Michigan, Wis- 
consin, and Minnesota had risen to first place, passed their 
peak in production, and started to decline. The fine pine for- 
ests of these states originally estimated at 350 billion feet are 
now reduced to less than 8 billion feet. Between 1850 and 
1910, Michigan alone exported about 100 billion board feet of 
lumber. In 1920, she imported a billion feet and these im- 
ports came from such distances that the freight bill alone cost 
the people of that state $15,000,000. The increase and subse- 
quent decline of Michigan’s lumber cut, until her once-called 
“inexhaustible” forests no longer cut enough to provide for 
her increasing lumber consumption, are shown in the diagram 
(Bign 77). 

These Michigan timber conditions are typical of the other 
Lake States. In fact, the whole region, now densely popu- 
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lated, from New England west to Minnesota, was formerly a 
lumber-exporting section and still contains immense areas of 
forest land. Yet this region is now increasingly dependent on 
timber and its products produced elsewhere, much of it having 
to be shipped the width of the continent. Most of the build- 
ing and structural timber used in the eastern and central states 
since 1900, was grown in the pine forests of the south, whose 
lumber cut increased from a quarter of the country’s total, in 
1900, to nearly a half at the opening of the Great War in 1914. 
But the lumber-cut of these great southern pine forests is al- 
ready beginning to decline, and, before long, will hardly more 
than supply the growing needs of the south itself. The mi- 
gration of the timber destruction is passing to the Pacific Coast 
states, which cut 19.3% of the United States total in 1914 as 
compared with the 47.7% from the south, but which in 1926 
cut 38.4% as compared with 42.1% from the southern states. 
This shifting of lumber from New England to the Pacific Coast 
is shown in the following table: 


PER CENT OF TOTAL UNITED STATES LUMBER CUT BY REGIONS? 
1850 to 1926 


Norta- LAKE SouTHERN PAciFic 
YEAR eet STATES STATES STATES 
STATES 
US5OE eae eve ca 54.5 6.4 13.8 3) (8) 
SG) eae een ice a 36.2 13.6 16.5 6.2 
US 7 OM enc ceontie kts 36.8 24.4 9.4 SEG 
TSSORe eee ce ccs 24.8 33.4 11.9 S25) 
LS OOS Aes 2 Se nr. See 18.4 SOR 15.9 dias 
TIOO MRS wie its os 16.0 27.4 2502 9.6 
OE se a aero sce thee 9.0 10.5 47.7 19.3, 
OZ Gap ener her cen: Bes 5.6 4201 38.4 


Our remaining timber far from its market.—One great dif- 
ficulty, arising from this depletion of the eastern forests, is that 
those were the forests most available to the great bulk of our 
population, agriculture, and manufactures. The timber left 
is not in the right place. This means longer hauls and higher 
costs for lumber and all its products. The great and growing 


3 Some Public and Economic aspects of the Lumber Industry, W. B. Greeley. 
U. 8. Dept. of Agr., office of the Sec’y, Report No. 114, 1917, p. 6. U.S. 
Commerce Year Book, 1928, Vol. 1., p. 341. 
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demand for timber for our farms and industries must now be 
supplied largely by our last great timber resources in the far 
northwest, some 2500 miles from the centers of consumption. 
This may be seen from the map. 

Our needs for forest products increasing.—Rising prices 
of lumber and other timber products, by increasing the cost of 
living, make it increasingly difficult for our people to main- 
tain a high standard of living. Notwithstanding the use of 
many substitutes for wood, such as concrete, brick, stone, and 
stucco, wood is not decreasing in importance in modern eco- 
nomic life. It is the diminishing supply and lessened availa- 
bility of timber that threaten. 

Besides using one-half the world’s consumption of saw tim- 
ber and one-third of all the fuel wood, the United States is 
the leading producer of turpentine and rosin (“ naval stores ’’), 
which are forest products, as also are tanning materials, tar, 
wood alcohol, and creosote. Then, too, this country’s yearly 
requirement of 8,000,000 tons of paper supports an immense 
wood pulp industry, which depends for its raw material chiefly 
on the forests of spruce, hemlock, aspen, and balsam fir. 
Ninety-five per cent of all the paper made in the United States 
is made entirely, or in part, from wood pulp. Many other 
things of everyday use are of little suspected forest origin, 
such as varnish, artificial silk, carpets, rope, gas mantles, hair 
brushes, and moving picture films. The United States uses 
nearly as much wood as all the rest of the world combined. 
We are consuming our forest resources five or six times as fast 
as they are being produced. That means, of course, that 
sooner or later we shall be faced by a timber famine, unless 
steps are taken to remedy the situation by a wider and better 
utilization of our idle forest lands. 

The timber resources of the rest of the world.—It is often 
thought that we can solve our timber problem by imports 
from other countries. As a matter of fact, we annually export 
more than we import. This condition doubtless will soon be 
reversed. But it is not probable that we can depend upon 
imports to supply our needs, if our timber resources should 
be exhausted. 
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Two-thirds of the timber consumed in the United States is 
soft wood, such as pine, hemlock, spruce and fir. But in this 
softwood or coniferous timber the world is faced with a tim- 
ber shortage. The pines, spruces, firs and other coniferous 
softwoods are found ‘chiefly in the north temperate zone, 
the home of most of the highly developed civilizations. There 
are vast, almost untouched, areas of timber in the tropics, but 
those are chiefly hardwoods. (See Fig. 79.) 

Many countries with large areas of hardwoods, such as 
India, Indo-China, the East Indies, and Australia, import soft- 
wood from Canada, the United States, and the Baltic countries 
for construction purposes.’ Because of its lightness, strength, 
and ease with which it can be worked, coniferous softwood is 
considered far superior to hardwoods for purposes of construc- 
tion. Of the world’s total land area about 64 billion acres are 
in forest; 24 billion acres in the temperate zone, and 44 bil- 
lion in the tropics. Of the temperate forests, not over 13 
billion acres are in coniferous forests. So the world’s hard- 
wood areas are over three times those of the conifers. But the 
world’s consumption of temperate softwoods is ten times that 
of tropical hardwood. 

Comparable to the originally great softwood forests of the 
United States, there are but three other great bodies of 
coniferous timber in the world. One is in Alaska and Canada; 
the second, which is the greatest, extends from Scandinavia 
eastward through Finland, Russia, and Siberia to the Pacific; 
and the third, of much less importance, lies in central and 
southeastern Europe, chiefly in Austria and Hungary. Before 
the Great War, Austria-Hungary was over-cutting its forests. 
It is not likely that this forest region will long produce more 
than its domestic needs. Norway and Sweden have only a 
small surplus of structural timber. Their exports are largely 
pulpwood and pulp. So Finland and Russia are the only 
European countries which have large surplus resources of con- 
struction timber to export, and that is likely to be taken mostly 
by their near neighbors. Of Canada’s vast softwood forest 
area much is in the Arctic region and is of doubtful availability 
for export. Her more accessible forests are being utilized 
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largely for needs of the British Empire. Much of the Alaskan 
forest is better adapted to pulpwood than to lumber. 

The billion acres of Siberian forest lands contain vast un- 
developed timber resources. But much of this is in Arctic and 
inaccessible interior regions and may never be available for 
export to eastern America, even could the lumber stand the 
high transportation costs. The forests of Siberia close to the 
Pacific are near industrial Japan and awakening China who 
are likely to be the first bidders for the increasing forest ex- 
ports of Siberia. Just as most of the countries around the 
Atlantic ocean depend on coniferous timber from the United 
States, Canada, Scandinavia, and the Baltic States, so the 
countries around the Pacific (as their hundreds of millions of 
people realize their industrial destiny), will find the now 
scarcely touched coniferous forests, tributary to the Pacific, of 
vital importance to their national progress and permanent 
welfare. 

It appears, therefore, very improbable that the great future 
timber demand of the United States, the world’s greatest con- 
sumer, can be supplied by imports from other countries, except 
to a very limited extent and at prohibitive prices. 


Better Utilization of Our Forest Lands, 


Timber crops and conservation the solution.—As abun- 
dant supplies of timber are necessary to maintain our present 
standard of living, and since our growing population will re- 
quire even more wood in the future, the fact that we cannot 
expect more than temporarily to secure timber by importation 
means that we shall soon have to reduce our timber consump- 
tion to our production, or manage to bring the timber pro- 
duction up to the consumption; at least our timber budget 
must be balanced. Now the timber consumption is due both 
to use and to waste. The waste arises in cutting and logging, 
in milling and manufacture, in losses due to turpentining, and 
largely to forest fires. If we eliminate or at least minimize 
these wastes, and practice reasonable thrift in utilizing our 
forest lands, in growing timber as a crop, it is estimated that 
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those lands can ultimately be made to produce a continual 
timber supply beyond our present need. 

The growing of timber is a slow process, however, and 
many years of timber shortage and high prices are inevitable in 
spite of the utmost that can be done, before we can make our 
forest lands produce, through growth, as much timber as we 
now take from them. 

As experts of the United States Forest Service express it: 


“Even if intensive forest management could be applied instantly to 
the entire area of forest land in the United States, it would take 
a generation or two to bring about forest conditions as favorable 
to high production as those now to be found on small areas in this 
country or over large areas under forest management in Europe. 

“This production, however, cannot be brought about in a short 
time. To make the practice of intensive forestry universal, or 
even the rule, throughout the United States will be possible only 
through gradual progress. It will require the development of 
scientific knowledge and technical methods of timber growing com- 
parable with what has slowly and at large cost been obtained for 
agricultural crops. It will require effective protection against fires. 
It will require methods of cutting the mature timber that assure 
prompt and complete reforestation. It will require the selection 
and concentration of growth on the best species in each region. It 
will require cultural operations, such as thinnings, which in 
European countries yield, and in this country may be expected to 
yield, a revenue from forest land before the main crop reaches 
maturity. It will require a cut so regulated that only the mature 
timber will be taken, and no more than the total growth of the 
whole forest.” 4 


The outlook for the future.——It has been seen that the 
threatened depletion of timber in the United States has re- 
sulted not so much from the utilization of our forests as from 
their devastation. The crux of the problem lies in the fact 
that great areas of forest land are not producing the timber 
crops that they should. The vast area of our forest land not 
required for any other economic use is estimated at 463,000,- 
000 acres and perhaps half of this is absolute forest land, that 
is, not suitable for other crops. See Fig. 80. This area will 
provide for our future needs if it is kept productive. But there 


4¢¢ Timber: Mine or Crop? ’’ W. B. Greeley and Others, pp. 139, 140. 
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are at least three factors which tend to prevent the conserva- 
tion practices which would bring about the maximum produc- 
tion. These are: (1) private ownership of our forests, (2) 
the long time necessary to produce timber, and (3) excessive 
taxation of forest land. 

Private owners want profits.—Four-fifths of our forests 
are privately owned. Private owners will practice conserva- 
tion usually only if they consider that it will pay. As it takes 
from 30 to 150 years to raise a forest, the chances of a private 
owner’s getting reasonable returns on his investment are dubi- 
ous if interest charges are heavy and taxes are high. Never- 
theless, in spite of discouraging conditions, the lumber and 
timber companies and private owners have been making steady 
progress in protecting their forest lands from fire; in selective 
cutting of timber so as to leave smaller trees to grow with a 
view to a permanent yield; and in artificial planting and the 
encouragement of natural reforestation. Many of these in- 
dustries realize now that their perpetuation is dependent on 
forest growing. Probably 200 million acres of forest land are 
now under some sort or degree of private fire protection. 

In many cases, however, the rugged topographic conditions 
of the forest lands, or the slow and scanty timber growth 
on the lands due to lack of rainfall, or other unfavorable con- 
ditions, make it inevitable that the private owner would never 
find timber growing, on certain lands, a sound investment. 
Here the government, not subject to the limitations of time 
and death, finds its opportunity in gradually acquiring forest 
land and operating public forests. Then, too, it can aid forest 
conservation greatly by assuming. greater responsibility for 
aid in fire protection, and in relief from excessive taxes on 
timber lands. Often, a private owner finds the taxes higher 
on his forest lands simply because the timber is there. More- 
over he must pay this tax every year while the timber stands, 
so he is tempted, or compelled, to cut it at once, for fear of 
losing money by letting the timber grow. 

In 1924, the Congress passed, the Clark-McNary Forestry 
Law by which the federal government co-operates with the 
states in extending protection and management aid, as well as 
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Fig. 82.—Effects of Forest Removal from Hilly Land. 


Upper.—Forested slopes on mature topography. (Photo by U.S. Bureau 
of Agricultural Economics.) ; 

Middle.—Deforestation. (Photo by J. C. Brown, U.S. Geol. Survey.) 

Lower.—Denudation followed by gulleying and destructive erosion. (Photo 
by U.S. Bureau of Agricultural Economics.) 
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some taxation relief, to timber growing lands under private 
ownership. This is simply another milestone on the long road 
of progress made by our national government in its policy of 
forest conservation. 

Since a law passed in 1891 permitting the President of the 
United States to set aside from our public lands National 
Forest Reservations, our national forests have come to number 
159 with a total area of nearly 159,000,000 acres.’ One presi- 
dent alone, Theodore Roosevelt, set aside over 148 million 
acres during his term of office. These national forests are 
mainly in the west and largely on lands suitable almost en- 
tirely for forests. (See Figs. 80 and 81.) Their efficient ad- 
ministration by the United States Forest Service has con- 
tributed greatly to the forest conservation movement in this 
country; to the recent interest of private owners of forest land 
in timber growing; and to the education of our citizens in gen- 
eral as to its importance to our national welfare, in the way of 
timber supply, prevention of erosion of land on steep slopes, 
regulation of stream flow, and protection of water supplies 
through the maintenance of forest cover on watersheds. City 
dwellers see the value of forest growths in recreation parks, 
assured water supplies and lessened danger from floods. 

Farmers find the farm wood lots ° a valuable source of tim- 
ber for farm use and effective wind breaks for buildings and 
crops, while the western ranchmen see that forest main- 
tenance contributes to the grazing industry invaluable as- 
sistance in the way of pasture and water for live stock. (See 
Fig. 67.) Even some of the semi-arid lands of the west are 
finding increased possibilities of income and human enjoy- 
ment from forest utilization of waste land. 

5 158,800,424 acres, including 21,340,392 in Alaska, June 30, 1927; 


U. 8. Year Book of Agriculture, 1927, p. 1198. 
6In 1925 the total woodland on farms consisted of 143,794,192 acres, of 


which 67,090,246 acres were pastured; U. S. Year Book of Agriculture, 1927, 
p. 1204. 


CHAPTER XI 
UTILIZATION OF LAND FOR AGRICULTURE 


Agricultural Land. 


Agricultural uses of land.—The principal agricultural uses 
of land are for crops and for pastures. These uses are in part 
competitive and in part complementary in their land require- 
ments. For example, if land is physically suitable for crops 
and for pastures, it is said to be competitive in its use; while 
land employed for crops and for pastures at the same time is 
complementary in character. Much of the humid land may be 
used for both crops and pasture, either in rotation or as perma- 
nent crop or pasture land. Nearly all of the arid or semi-arid 
lands of the temperate belts and, to some extent, such lands 
found in the tropical zone are capable of being employed for 
pasture. However, only a limited portion may be used for 
crops, where rainfall, topography, and soils are favorable. On 
the whole, the complementary use of land is not as extensively 
practised in arid or semi-arid land as in humid land. 

Extent of agricultural land——aAn estimation of the de- 
veloped and potential agricultural land is recorded in the fol- 
lowing table. An analysis of this table reveals the presence of 
large undeveloped agricultural areas in the tropical belt. 
Here, in general, the population is sparse and as a consequence 
the land suitable for tillage, or potentially arable land, per 
person is high. In the temperate belts the opposite is true. 
But there is more than twice as much land under cultivation 
in the temperate belts as in the tropical belt. 

Agricultural activities—The major agricultural activities 
are: (1) general farming, (2) specialized crop farming, (3) 
live-stock farming. A person engaged in the production of 
several different kinds of plants and animals is said to be prac- 
tising general farming. The growing of one or two crops such 


as cotton or wheat is recognized as specialized farming. Horti- 
292 


UTILIZATION OF LAND FOR AGRICULTURE 293 


culture, a phase of specialized farming, consists of the business 
of growing trees or shrubs for fruit, for protection, for 
decorative purposes, or for raw material. Floriculture is a 
highly specialized form of agriculture which concerns the pro- 
duction of flowers. The live stock industry includes the pro- 
duction of animals for food, raw material, or burden bearers. 


ARABLE LAND OF THE EARTH1 


TROPICAL BELT 


Mogalglandianeaerre serach vecvere erm icc rracirer ies 23,000,000 2 as 
Aan datOoaviderOuscrosiaerercrsiele chesititeiec cla srerers tice 8 ‘000 000 

hand iwithvadequate: rainfall anaes iaeeui ass os LS;000;000nse. << 
Land probably one-third ultimately arable............ 5,000,000 opt eS 
ikandveultivatedsatmpresentjy acess sae scl mieis crete oseee nies 1,200,000 ¢¢ BG 
Arable alan deine AStUnecuete hope tacts) cucbere chews evel ceehetet vet sk4 oy 600,000 ‘¢ = ¢ 
Potentially arable not used for crops or pasture...... 3520 0;000R os mmc 

TEMPERATE BELT 

Mo Cala am duarea Metaive cxrsts steas tor sas) che, ss stot te coalnineenerees 29,000,000 sq. miles 
Handel OOeh yt OLECTOPSia ces itearcile sere oucleseve4sne ee \eattel a aherens 1.600100 0. ceaaenc 
MAN A tOORCOlA SLOLTCTOPS eis siete sietshegs\n treks ehelelarcisieve tienes 6,400,000 «¢ = * 
Land with adequate rainfall and heat................ 15,000,000 ** ¢< 
Land probably one-third ultimately arable........... 5,000,000 ‘* =< 
Handmeultivated ate present. crs ss Ne ais ce = selena cis 2,500,000 ** §¢ 
ANrei ol le mayel ani TOCMO noo 06 oinn Gowladd Oboe COC OD Cone O 1500/0007 os 6 
Potentially arable not used for crops or pasture...... 1000000 mcrae 


Since nearly one-half of the world’s population is engaged 
in agriculture, it is logical to expect considerable differences in 
the character of the agricultural practice. 

The caribou industry of the far north, the sheep raising in 
southern Chile, the vast wheat fields in Canada, the United 
States, Argentina, and Australia, the corn belts of the United 
States and Argentina, the coffee plantations of Brazil, the tea 
crop of Ceylon and China, the henequen production in Mexico, 
the rubber plantations of the West Indies, the banana culture 
in Central America, and the potato crop of Maine, illustrate 
some of the differences in the types and places of agricultural 
activities. (See table.) Moreover, the methods of conducting 
agriculture figure widely in many localities. On the one hand, 
there are the scientific and efficient methods of farming carried 
on in the United States, and on the other hand there exist the 
crude and inefficient agricultural practices in China. The 
American farmer plows twenty or thirty acres, with his modern 


1 Taken from: O. E. Baker, ‘‘Land Utiiization.’’ The Geographical Re- 
view, Vol. XIII, Jan. 1923. No. 1. 
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tractor, in one day; while in China, the farmer spades two or 
three acres ina season. The reaper-thresher combination used 
in the United States, and other countries of progressive agri- 
culture, is in striking contrast to scythe and flail employed in 
many of the regions of primitive agriculture in China. Why is 
there such a marked improvement in agricultural methods in 
some places and almost stagnation in others? Also, why is 
there a difference in the place and type of agriculture? These 
questions can, in part, be answered on the basis of the geo- 
graphical factors in agriculture. 


Geographic Factors in Agriculture. 


Factors of location.—The location of agricultural land, 
with reference to a city, is a matter of geographic importance. 
Since the agriculturist is the producer of food and raw 
material that the city folk consume, the distance between 
the two parties may influence the type, amount, and price of 
agricultural products. In general, farm land near cities is em- 
ployed either for general farming or for specialized crop farm- 
ing. Truck gardening, fruit growing and diversified dairy 
farming are types of peacoat activities found within short 
distances of cities. The garden area of western Long Island is 
an example of one of these types. The great city of New York 
offers an excellent market for fresh vegetables. These products 
can be supplied by the farmers of western Long Island at a 
relatively low cost and in a fresh condition, which the short 
distance between the consumer and producer makes possible. 

But nearness to city markets has some agricultural disad- 
vantages. Land values and labor conditions are generally un- 
favorable for farming. Often the land increases in value to 
the extent that the farmer sells to a realty company. Thus, 
all agricultural activities on such land may stop or be carried 
on by.a tenant farmer to whom the land has been rented until 
it warrants subdivision into building lots. Also, a farmer 
operating near a city may find it impossible to compete with 
wages paid in the city. Asa result he either has a considerable 
labor turnover, or he does not have any one working for him 
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at all. These conditions, in part, account for the presence of 
so many neglected farms near cities. 


MAJOR TEMPERATE AGRICULTURAL PRODUCTS 
AVERAGE PRODUCTION FOR 1921-25 


Millions of Bushels 
Cattle Hogs Sheep 

Pota- | (000) (000) (000) 
toes 


Country? 


Wheat| Corn | Rye 


WorldeMotaliee as 3,653 |4,416 |1,498 |6,312 |629,000 |/255,400 |592,000 
United States...... 804 |2,851 68 395 | 65,421 | 61,604 | 37,215 
Canadaneern re 374 9,588 | 4,344 


ASIOGIC Hsia eee 358 134 619 | 1,496) 59,287 | 19,169 |104,1914 
baie hte Aa eee 336 82 
Brancen-cnaas seni cod 4] 451 | 13,582 5,302 
Argentina......... 203 | 2238 37,065 36, 209 
Daly) ie et ol 198. 96 12,014 
Spain ares ee 142 28 | 98 4,500 | 19,252 
Australia..........| 129 
Breizileige r ack te oe ierZe 34,2713 
IRDUPOR ONG. bat eae 140 11,660 
Nugoslaviaeen ses. 109 2,433 
Germany paces 99 256 | 1,304] 16,786 
Roland se 200 978| 8,473 5,642 
Czechoslovakia.... 52 247 
Mungaryern or sae 22 
Withuania ee ee 23 
bel cium eee 5 21 108 
Mex COR te aes 84 
Java and Madura.. 64 
Netherlands....... 109 
UO iaeAUHEINES o's G0898 6.0. ox 8,117 | 16,169 | 14,4432 


Union of South 
Rigen. 9,342 32,522 
Denmarkeysne. acne 2,314 


United Kingdom... 2,959 | 21,681 
(PELUlceyn ements cate ath 11,363 


2Ten leading countries listed. 
3 Census 1921. 
4 Includes goats. 


Agricultural lands at great distances from the consuming 
centers are characterized by extensive farming. Large areas 
are used in the production of specialized crops that will stand 
a long shipment such as wheat, cotton, coffee, and rubber. The 
beef cattle industry, and the raising of sheep are other impor- 
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tant agricultural activities of the distant lands. With the in- - 
creasing improvement in highways and trucks, the dairy 
industry is moving away from the populated centers. 

The location factor, distance, is not as effective as it was 
before our present efficient means of transportation. To-day 
accessibility is more important. If a farm can be easily 
reached, it has almost immediate access to the best markets. 
Also, a farm within reach of the automobilist, even at great 
distances, can sell its products from the so-called road-market 
stand. The great variety of food included in the daily diet 
is another illustration that distance does not prevent the dis- 
tribution of fresh or perishable products for human 
consumption. 

Climatic factors in agriculture—Climate, in the main, 
affects the general utilization of land for agricultural purposes. 
The wheat areas of Canada, the cotton areas of southern 
United States, the banana fields of Central America, the camels 
of Mongolia, the reindeers of Greenland, and innumerable 
other illustrations, exemplify the relation of climate to agri- 
cultural activities. 

Every plant and animal has an optimum climate, or cli- 
matic condition most favorable for its normal development. 
This so-called optimum climate varies greatly, at different 
periods of the activity of the plant or animal. The conditions 
that are most suitable in the youthful stage may not be most 
desirable during the mature period of life. For example, wheat 
requires a cool moist climate in its early growth period but 
during its mature stage, a warm dry climate is most suitable 
for the production of wheat of high quality. The general 
optimum climate for corn is a warm humid atmospheric condi- 
tion. Camels and goats are distinctly products characteristic 
of dry regions. In a like manner every other plant and ani- 
mal has its most favorable climate. 

However, not all plants and animals are produced under 
their optimum climate, because other factors, in addition to 
the climatic elements, are related to the production of plants 
and animals. A study of production figures, as in the above 
table, in conjunction with the climatic regions of the world, 


Fig. 83. 


Upper.—Plowing for wheat, Argentina. 
Middle.—Storage elevators for wheat, Buenos Aires. 
Lower.—Opening furrows for planting sugar cane, Brazil. 
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will facilitate a better understanding of the relation of climate 
to the utilization of land for agriculture. 

Land forms and agriculture.—Plains and valley bottoms 
are the principal seats of agricultural activity. The relatively 
uniform and level surface encourages large-scale operations 
with the use of modern farm machinery. The central plains 
of the United States, the Hungarian plains, the pampas of 
Argentina, the valley of the Ganges river, the Connecticut 
valley, and the San Joaquin valley bear out this assertion. 

Mountain slopes, hills, and plateaus, or the lands of rugged 
relief are areas that are not generally chosen for farming,. but 
are regions that man is at times forced to use for agricultural 
purposes. This is not true in all cases, as there are moderate 
forms of relief which are outstanding in their favorable condi- 
tions for agriculture. For example, the production of coffee, 
tea, and fruits, in general, are best suited for hill slopes. Here, 
there are fewer possibilities of frost, better light conditions, 
and more satisfactory soil drainage; all of which are essential 
factors in the cultivation of many plants. The grazing in- 
dustry is another phase of agriculture that may be success- 
fully conducted in areas of irregular topography. 

In addition to the effects of relief on type or quality of 
production, it also affects the amount of agricultural land 
available and the method of using it. The area available for 
farming in rugged topography is limited by steep slopes, thin 
soils, inaccessibility, and climate. As a result, in mountainous 
or hilly regions where climatic conditions are favorable, agri- 
culture is conducted with pronounced intensity and with the 
use of very little machinery. In order to overcome some of | 
the topographical handicaps, the fields are often terraced, thus 
reducing the degree of slope. This is sometimes done to 
economize space, sometimes to utilize sunny slopes, some- 
times to lessen soil erosion. (See Fig. 84.) 

The thin soil so often found on steep slopes is another agri- 
cultural disadvantage. Roots cannot penetrate far enough to 
give the necessary support to the plants. Hence, this type of 
farming may be confined to shallow rooting plants, such as the 
cereals and grasses. The likely inaccessible nature of relief 


Fig. 84 —The Problem of Soil Erosion. 


Upper.—Beginning reforestation on denuded and badly eroded upland. 
(Photo by courtesy of U. 8. Bureau of Argicultural Economics.) 

Beneath.—Reforestation on York, Pa., watershed. White pine on left 
side of road; red pine on right; planted about twenty years ago. (Photo by 
courtesy of U. S. Forest Service.) 

Middle and bottom.—Terracing to prevent erosion on mature topography. 
(Photo by courtesy of U, S, Bureau of Agricultural Economics.) 
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introduces difficulties of building good roads. Consequently, 
transportation facilities which are generally poor, indirectly 
lower the utilization of land for agriculture. 

Soil as a geographic factor.—Having discussed the broad 
and general environmental elements such as location, climate, 
and land forms in their relation to the utilization of land for 
agriculture, our attention is now turned to a more detailed and 
specific factor; namely, soil. There is no environmental ele- 
ment that is any more significant in the activities of farming 
than soil. Climate, topography, and water may determine 
somewhat the limitations of man’s agricultural affairs, but soil 
governs largely the nature of these activities. Within a small 
area, such as the land of a typical American farm, it is soil 
that reveals the true character of the agricultural possibilities. 
Wheat, corn, potatoes, and the like are not grown by a scien- 
tific farmer here and there without consideration of the type 
of soil. The farmer selects the soil which is best suited for 
specific purposes. 

Soil may be characterized as the fairest index of the nature 
of nearly all environmental factors, as it constitutes a body 
of material which is largely the resultant of the activities of 
climate, land, water, plants, and animals. ; 

The geographic importance of soil is not as pronounced or 
noticeable as those of climate and relief but it is equally 
significant. Change in the atmospheric conditions, or a differ- 
ence in the character of the surface of the land is recognized 
by the most casual observer; but a change in the qualities of 
the soil is usually passed unnoticed except by the soil specialist. 
Still the difference in the soil may have a greater influence on 
man’s activities than the climatic or topographic variations. 
One reason for the apparent ineffectiveness of soil is due to 
the soil’s influence being decidedly indirect, rather than direct, 
as so frequently appear to be the effects of climate and land 
forms. 


Nature of Soils. . 


Soil characteristics—To characterize soil as “dirt” or 
“inert material” is an open confession of one’s ignorance of 
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the nature of soil. Much to the contrary, soil is dynamic, 
active, and functional. It consists of physical, chemical and 
biological attributes. The nature of these constituents gives 
soils their so-called key or identification characteristics; such 
as, color, structure, texture, and certain chemical, biological, 
and profile properties. 

1. The color of the soil, like the color of animals, is generally 
indicative of specific functional characteristics. It may dis- 
close some information about the productivity and adaptation 
of the soil. The amount of organic matter and the tilth condi- 
tions of the soil are sometimes revealed by the color. There 
are two general classes of soil based on color: (1) dark colora- 
tions, the tints ranging through reds, browns, yellows, and 
grays. As a rule, the dark soils are high in organic matter, 
fertile, and easily tilled. The light-colored soils are generally 
opposite in character, being low in humus and fertility, and 
less responsive to good tillage. 

2. The structure of the soil has reference to the arrange- 
ment of the individual particles. It may be blocklike, cloddy, 
nutlike, granular, columnar, or platy. A soil of poor or im- 
perfect structure does not have favorable respiratory or 
aération and circulatory systems. The soil must breathe. It 
needs fresh air to bring about necessary processes of oxidation 
and digestion. At least 50% of the pore space should be filled 
with air. In a like manner, the soil moisture must circulate 
through its structure, to distribute the nutrient material and 
eliminate the waste products. 

Soils with poor structure are hard and refractory when dry, 
plastic and intractible when wet, and form lumpy, cloddy sur- 
faces when turned in plowing. Their drainage conditions are 
generally poor and they do not respond successfully to fertil- 
izers. But the perfect structural soils are easily worked, form 
a smooth crumbly seed bed, and respond to amendments or 
fertilizers. 

3. The texture of soil has reference to the coarseness or 
fineness of the individual particles. The constituents are 
classified into separates; known as, coarse, medium, fine, and 
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very fine sand, silt, and clay. Thus a soil is called a clay soil 
if its physical properties are predominantly clayey; a sandy 
soil is one in which the sand particles are outstanding; ete. 
A loam is a soil which contains the properties in about equal 
proportion of both the coarser materials such as the sands, 
and the finer materials, the clay and silt separates. 

The textural character of the soil influences the type of 
agriculture. A sandy soil heats more quickly than a clay 
soil. Hence, the former may be used successfully for the 
growing of early crops. Clay soils are well suited for grasses 
and cereals. Loams are probably the most desirable soils for 
general purposes in having some of the properties of both 
sandy and clay soils. 

4. The chemical elements of soils include primarily silicon, 
aluminum, iron, calcium, potassium, magnesium, nitrogen, 
phosphorus, and some rare elements such as titanium, chro- 
mium, vanadium, and nickel. The amount of silicon, alumi- 
num, and iron are usually high, while the other elements are 
likely to be present in small percentages. The elements that 
are most generally deficient in an available form are potassium, 
phosphorus, and nitrogen. Thus, it is necessary to add these 
essential elements to many soils in the form of organic ma- 
terial or fertilizers. Calcium is another element that may be 
deficient in soils, not as a plant nutrient, but as an available 
base to correct certain detrimental chemical reactions in soils. 

The chemical reaction of soils is a fundamental basis of 
soil utilization and classification. It may be viewed under 
two types (1) acidity and (2) alkalinity. Soils low in lime 
are usually acid in reaction, while a soil high in lime is char- 
acterized by alkalinity. Acid soils are poor soils and have a 
limited use. The acidity, however, may be corrected by the 
addition of lime or other soil amendments. Limy soils usually 
have good structure and fertile qualities. In the classification 
of soil, the presence or absence of lime is the basic character- 
istic as all soils may be grouped into one of these two divisions. 

5. The biological elements in soils give it the properties of 
a living thing. Without bacteria and enzymes, the soil would 
be inert and inactive. These organisms have the power of 
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breaking down food materials for plant utilization. Not all 
forms of organisms found in soils are beneficial for the prepara- 
tion of food for assimilation by the plant; some are decidedly 
injurious. Imperfect structure is often the reason for the 
presence of undesirable life forms in soils. Proper tillage and 
soil treatment can usually eliminate the harmful biological 
constituents. 

6. The soi profile and horizons are other so-called keys or 
identification characteristics. Nearly all soils show some dif- 
ference in the character of the material at various depths. 
At the surface, a soil may be coarse in texture and dark in 
color, while a short distance below its surface it may have the 
properties of light clayey material. These divisions are called 
horizons and usually the normal soil profile or cross section 
shows three major divisions: (1) “ A” horizon or (soil), (2) 
“B” horizon or (subsoil), and (3) “C” horizon or (sub- 
stratum). The A horizon is the portion that is generally 
cultivated. In humid regions it is not only being diminished 
in plant nutrients by cropping but also by percolating waters. 
The B horizons are areas of deposition as here the down- 
ward seeping water may deposit solids as well as soluble 
material, removed from A horizon. The C horizons represent 
the unweathered or parent soil material. The character of the 
horizons constitutes the base upon which soils may be dis- 
tinguished one from another. However, some soils do not 
develop profile characteristics. Desert soils, swamp or muck 
soils, and tundra soils in their uncultivated condition, gener- 
ally are found without profiles. 

Stages of soil evolution.—Soils, like valleys or mountains, 
may be classified into stages of development such as young 
soils, mature soils, and old soils. Each stage is based upon 
characteristics and not age. That is, young soil may be older 
in years than a mature soil but owing to its location it has 
retained its youthful character; therefore it is called a young 
soil. 

Young soils are more or less like the rock material or forma- 
tions from which they were formed. They are found on hill- 
sides and in flood plains where they are subject to rejuvenation 
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by erosion and deposition. Mature soils have a more perfect 
profile than young soils. In character they have little re- 
semblance to the parent material. Level and undisturbed 
areas represent the sites of mature soils. Old soils occupy 
regions where environmental conditions have been relatively 
stable for a long time. Many old soils have a tough, hardened 
B horizon or subsoil. 


Classification of Soils. 


“Good soils” and “Poor soils.’—Probably the most 
practical classification of soils, at least one of the simplest, is 
the grouping of soils into two divisions: (1) good soils and (2) 
poor soils. Indeed, a good soil may not be favorable for all 
purposes, as also a poor soil may be undesirable for all kinds 
of ayriculture. But, as a whole, a good soil is far superior 
to a poor soil in its geographic importance, when other condi- 
tions are the same. The fertile loam soils of the State of 
Pennsylvania, the sand hills of some of our southern states, 
and the rich black soils of Alabama are a few illustrations of 
the influence of good soils and poor soils on human progress. 

The success of the farmers in the vicinity of Lancaster, Pa., 
is attributed in part to their occupation of a fertile soil, known 
as the Hagerstown loam. The people who settled on this 
particular soil have established a standard for American agri- 
culture which is recognized by every one with admiration. 
They have been able to feed themselves and to produce a 
considerable surplus for market purposes. Their land has 
increased in value; they have built comfortable homes and 
commodious barns; they are conducting their farming on a 
scientific basis; and the finest types of educational institutions 
have been built within their reach. 

About the same time, some three or four hundred years ago, 
less fortunate colonists established themselves on the sand hills 
of some of our southern states. These people, many of the 
same stock as those who settled in Pennsylvania, encoun- 
tered the difficulties of trying to make a living on poor soils. 
Their efforts were spent in vain, as then and now no one could 
get these soils to produce sufficient food and raw material 
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without a financial loss. Consequently, they have become sur- 
rounded with evidences of poverty; such as, shacks for homes, 
dilapidated barns, and crude methods of farming. They have 
generally been poorly educated; they have frequently de- 
veloped an attitude of laziness and discouragement; and in 
instances they have become a national burden and menace.** 

Alabama offers another pertinent example of the part the 
soil has played in the development of human relationships. 
Three main geographic areas may be distinguished in this 
interesting state. The northern half of the state has poor 
soil, and is relatively rugged. The central part of the state 
consists largely of the black belt or region of fertile soil. In 
the south are found the infertile lime hills and poor sandy 
soil of the southern pine belt. The “black belt” of fertile 
soil is occupied by a few rich, well-educated, and conservative 
whites, and numerous poor, ignorant, and incompetent negroes. 
The white aristocracy hold possession of the land and rule over 
the black people. In the regions of poor soil, referring to the 
northern and southern areas of Alabama, the class distinctions 
are less extreme. Land is owned and operated by both the 
whites and blacks; the difference in educational and other 
several accomplishments is less. The poor soils are not pro- 
ductive enough to bring the financial returns that are neces- 
sary for building fine homes and educational institutions.’? 

It is not necessary to go far from one’s home to observe 
influences of soils as striking as those recorded in regard to 
Pennsylvania and Alabama. Houses and barns furnish one 
of the best measures of prosperity. Wherever these signs 
show poverty, it is a fair indication that the soil is poor. 
True, there are many exceptions where soil conditions are 
favorable, but the signs of prosperity are lacking. These con- 
ditions may be explained on the basis of inefficient manage- 
ment, negligence, or adverse economic situations. In general, 
the quality of the soil is expressed in the character of rural life. 


5a Whitney, ‘‘Soils and Ciyilization.’’ 

5%» Since this paragraph was written, Doctor Carlson has made a detailed 
study of Alabama. He points out that the soils of the northern half of 
Alabama are not universally poor and that less emphasis should be placed on 
soils in this region and more attention given to the past accessible nature 


of the country. 
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Parent soil material as basis of soil classification.—It was 
formerly thought that soils inherited their characteristics from 
the parent material. Hence, soils were classified on the basis 
of their origin into (1) residual soils, and (2) transported 
soils. The former group had reference to soils formed in 
place. For example, the disintegration of a rock results in 
the formation of material in situ, or a residual soil. The trans- 
ported soils include alluvial’ or water-born soil, eolian or 
wind-carried soil, glacial or soil formed by ice erosion and 
deposition, and colluvial or soil transported by gravity. 

Classification on basis of origin is not satisfactory.—While 
this classification reveals the geological origin of the soil, it 
does not disclose the characteristics of the soil which determine 
its agricultural value. A residual soil formed from limestone 
does not necessarily contain any lime. The soils of the Shenan- 
doah Valley and the Kentucky Blue Grass region are derived 
from limestone but they are deficient in lime and respond 
to lime treatments. Also soils of different origins formed 
under like climatic, topographic, and vegetative conditions are 
usually similar in character. At least they bear a closer re- 
semblance to each other than they do to their respective parent 
material. In order to consider the soil itself, another and a 
more recent classification is proposed; one based upon the 
characteristics of the soils. 

Climatic soil groups.°—Climate is the most important soil- 
forming agent. It determines the nature of the disintegration 
of parent material and the character of the resultant soil. 
Thus, in general, areas of like soils correspond in location to 
regions of similar climate. For example, the soils in different 
tropical deserts are very much alike; the cold temperate con- 
iferous forest regions have soils of striking similarity; and 
the soils of the warm, rainy tropics are found to be similar. 

Despite the close relation between climate and soils, 
it does not mean that soils are here classified on the basis of 
climate. True,.there is a coincidental distribution of climatic 
regions and soil groups but the fundamental factors involved 


6 Based upon ‘‘ Major World Soil Groups and Some of Their Geographie 
Implications’* by Louis A. Wolfanger. Geographical Review, January, 1929. 
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in the classification of soils are their characteristics: as, color, 
structure, texture, chemical and biological elements, and 
profile. 

The two major soil divisions are (1) lime-accumulating 
soils in their stage of maturity, and (2) those without lime. 
This grouping is as general as the classification of the lands of 
the earth into (1) highlands, and (2) lowlands. The sub- 
divisions of the major soil groups are shown in the following: 


THE CLASSIFICATION OF SOILS.’ 


I. Lime-accumulating soils (grass soils). 
A. Desert or grayerths (vegetation scant). 
B. Semiarid or chestnuterths (light grass cover). 
C. Subhumid or prairie. 
1. Chernozems—(medium grass). 
2. Prairyerths— (heavy grass cover). 
II. Non lime-accumulating soils (forest soils). 
A. Hot-humid tropical or laterites (equatorial forest 
cover). 
. Cool-humid or podsols (coniferous forest cover). 
. Cool-humid or gray-brownerths (deciduous forest 
cover). 
D. Warm-humid (subtropical) or rederths (mixed 
forest cover). 


QW 


Lime-accumulating soils—The lime-accumulating soils 
occur in regions of light to moderate rainfall. They have de- 
veloped, largely, under grasslands or desert conditions. A 
high fertility and a favorable tillage quality are the most 
significant properties of lime-accumulating soils. The pres- 
ence of adequate plant nutrients, such as nitrogen, phosphorus 
and potassium is attributed to the low rainfall conditions and 
the high rate of evaporation, so often found in the areas of 
light to moderate precipitation. The concentration of solu- 
ble salts in the A and B horizons is due to the absence of 
percolating waters to dissolve and carry away the essential 
plant elements. Also the high rate of evaporation increases 
the movement of water from the lower strata to the surface 
soil where the soluble constituents are precipitated. In some 
cases, the alkalinity reaches a degree which is injurious to 


7 This classification of soils is based upon mature soils. 
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plants, especially in the desert and semiarid regions. The 
color of lime-accumulating soils ranges from the light desert 
soils to the black soils of the grass plains. 

The most disadvantageous geographic factor concerning 
these soils is their location in regions of relatively low rainfall, 
which limits agricultural production. The nature of this 
limitation is discussed in the treatment of the subdivisions 
of the lime-accumulating group; namely, the desert soils, 
semiarid soils, and the subhumid soils. 

Desert soils or grayerths——Desert soils are generally light 
in color with tints of gray or brown. The presence of lime 
and other valuable soil constituents makes these soils ferivle. 
Their surface characteristics vary from fine pebbles to very fine 
sand and usually the texture is uniform and the structure free 
from hard layers of clay. The desiccated nature of the regions, 
in which these soils occur, accounts for the scattered and scant 
vegetation. 

Few people occupy the desert soil areas except in centers 
of irrigation, such as the valley of the Nile. Pastoral nomad- 
ism is another type of human activity in regions of desert soils, 
pedagogically called grayerth. 

Semiarid soils or chestnuterths—The semiarid soils do 
not differ very much from the desert soils. They are, on the 
average, darker in color, ranging from brown to chestnut; their 
organic content is higher; and the concentration of alkalies is 
less than that found in desert soils. Although the rainfall is 
light and deficient for general farming, it is sufficient to main- 
tain a cover of grass which invites the pastoral activities. But 
as found in desert areas, the grazing industry is generally 
nomadic in character. Dry farming and irrigation projects are 
utilizing limited areas of the semiarid soils. 

Subhumid soils or chernozems dnd prairyerths.—Between 
the semiarid and humid lands are found the prize soils of the 
earth known as chernozems and prairieerths. They represent 
the great grain belt soils of Eurasia, North America, Argen- 
tina, and Australia. 

Dark color, perfect structure, and fertility are the main 
characteristics of the subhumid soils. The chernozems tend 
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somewhat in character to the semiarid soils while the prairie- 
erths merge into the humid soils. Thus the chernozems are 
not always located under favorable climatic conditions due 
to the deficiency in rainfall. The prairieerths are better suited 
for general agriculture in having a sufficiency of rain. The 
greater portion of the corn belt occupies the area of the prairie- 
erths. Chernozems are well supplied with lime but the prairie- 
erths may be deficient in this valuable soil amendment. In 
both cases, there is a high humus content, and a sufficiency 
of available plant nutrients in uncropped regions. Collec- 
tively, the chernozem soils and the prairyerths are the most 
naturally productive soils of the earth. 

Non lime-accumulating soils.—The non lime-accumulating 
soils or soils without lime develop in regions of moderate to 
heavy rainfall and under forest cover. They are usually poor 
soils, at least, less fertile than the lime-accumulating soils. 
Lowness in lime, acidity in reaction, and deficiency in avail- 
able potassium, phosphorus, nitrogen, and humus are their 
characteristics. Their structure is usually coarse and is said 
to be nutty and cloddy. Grays, yellow, reds, and light brown 
are the prevalent colors of these soils. The principal classes 
of non lime-accumulating soils are: (1) hot-humid soils or 
Laterites, (2) cold-humid soils or podsols, (3) warm-humid 
soils or Rederths, and (4) cool-humid soils or gray-brownerths. 

Hot-humid soils or laterites—Much to the contrary of 
popular opinion, the soils of the hot rainy tropics are poor 
soils, and not well suited for agriculture. Laterites (as these 
soils are known) develop under a canopy of tropical vegeta- 
tion and a heavy rainfall. 

The heavy precipitation has thoroughly leached and carried 
away the lime, potassium, phosphorus, nitrogen, and humus. 
Though there is an abundance of vegetable matter, it does not 
accumulate in an undecayed state as found in prairie soils 
but it decomposes almost immediately and the soluble con- 
stituents are lost. Also the heavy covering of vegetation pre- 
vents the light from penetrating, and as a result there is often 
not sufficient beneficial bacterial action taking place in the soil. 

Within these rainy tropical regions there is little com- 
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mercial agriculture except the cultivation of bananas, a plant 
which has many characteristics of the native vegetation. 
Nevertheless, it requires a considerable amount of attention 
to overcome the disadvantages of the rainy tropics. In most 
instances, the agriculture in these regions is a patch type. A 
clearing is made and the soil is cultivated, but generally it is 
abandoned in a short time for new land of virgin qualities 
as the soil will not stand successful cropping unless there is 
an addition of lime, organic matter and fertilizers. 

Cold humid soils or podsols—In the coniferous forest 
regions in central and northern North America and northern 
Eurasia occur the infertile podsols or cold-humid soils.- They 
develop in the wet and cold climate where there are long 
winters and short summers. Their ashlike color has given 
these soils the Russian name podsols, the term “ sola’’ mean- 
ing ashes. As poor soils they are deficient in humus and 
decidedly acid in reaction. In occupying areas where there 
is a prevalence of low temperature they are lacking in the 
essential soil organisms. 

With proper methods of tillage the podsols have proven 
suitable for specialt 2e8, Such as rye, barley and potatoes, crops 
which grow well in acid soils and mature in a short time. 
The production of potatoes in northern Maine is an excellent 
illustration of the importance of these soils for specialized 
farming. The growing of rye in Russia is another example 
of the human adjustment to environmental influences, as rye 
is a plant that can be successfully grown in a cold climate and 
on poor soils. 

Warm-humid or subtropical soils or rederths—In the 
middle latitudes bordering the tropics, where moderate rainfall 
prevails, is found a class of soils known as rederths, so- See: 
because they are predominately red in color. 

These warm-humid soils are as thoroughly leached as the 
laterites or podsols but they still fall short of being classed as 
fertile soils. Under good management the rederths have 
shown favorable results. The cotton of the United States, 
the coffee of Brazil and the tea of China are grown on these 
warm-humid soils. Even though the rederths are not highly 
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productive under.their natural conditions, they are neverthe- 
less favorably located with respect to a suitable agricultural 
climate which adds to their economic importance. 

Cool-humid soils or gray-brownerths.—In the cool-humid 
lands of northwestern Europe and northeastern United States 
are found the best of the humid forest soils. They have a 
moderate fertility and are suited for the growing of grain and 
hay crops. The presence of a long growing season and a short 
winter favors the utilization of these soils for productive agri- 
culture. In most instances, these cool-humid soils have de- 
veloped in deciduous forest areas where the topography is 
rough and hilly. 

Other soil classes——Mountain soils, tundra soils, and 
swamp soils may be recognized as soil complexities. The 
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Fig 85.—The Major Soil Types and Regions of the United States. 


tundra soils have very little value on account of their un- 
favorable location with respect to climate. This may also 
apply to some mountain soils which may have not only a non- 
agricultural climatic environment but also extreme complexity 
in characteristics. Swamp or muck soils are found in rather 
limited areas without uniform distribution and they may be 
equally variable in their character. 
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An attempt to apply the foregoing classification to the 
regional distribution of the major soil types of the United 
States is made in the foregoing map. (See Fig. 85.) 

Effect of biological elements on the utilization of land for 
agriculture.—In addition to locational factors, climatic factors, 
topographic factors, and soil factors, there are two other im- 
portant groups of elements that are closely related to the 
utilization of land for agriculture; namely, plants and animals, 
and man and the works of man. The former group is briefly 
considered here. | 

Plants.—Probably, the most effective biological element 
entering into competition with agricultural uses of land is 
the forest. Much of the forest land can be used for agricul- 
ture; and, vice versa, nearly all of the agricultural land can 
be used for forests. The nature of the utilization of these 
competitive lands is generally determined by the principle of 
profit and loss. In the long run, the most successful type of 
land utilization will prevail, whether it is for forests, agricul- 
ture, or some other use. (See Fig. 86.) 

Another way in which plants may affect the use of land for 
agriculture is through their harmful influence. Weeds, such as 
the Canada thistle and the quack grass may completely alter 
the type of agricultural practice and even entirely eliminate 
the possibilities of successful farming. Both of these ob- 
noxious plants are prevalent in the Great Lakes region of the 
United States where, on conservative estimates, five million 
dollars annually are expended for their eradication. Farmers 
are sometimes forced to yield to the power of these harmful 
plants in either changing from crop farming to.the grazing 
industry or completely abandoning the land so far as any 
form of agriculture is concerned. 

Animal life-—The boll weevel, a destructive pest, has some- 
what affected the utilization of land for cotton in the United 
States. The insect is said to have entered southern Texas 
from Mexico. Year after year the pest has spread north and 
east and as a result new land for the cultivation of cotton has 
been sought by the cotton grower. In 1916 the crop of Sea 
Island cotton in Georgia and Florida was about 117,000 bales 
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while that of 1920 was less than 2,000 bales. In many dis- 
tricts the farmers stopped growing cotton and introduced a 
diversified type of agriculture which, in some respects, was a 
betterment for southern agriculture as it eliminated the specu- 
lative principle of a one-crop system. 


TIMBER CINON-MERCHANTABLE TIMBER AND ABANDONED FARMS 


Fig. 86.—Land utilization in Lincoln County, Wisconsin. The towns and 
resorts are in the vicinity of the main water bodies. Of the 2279 farms of the 
county, 402 or 17.6 per cent were abandoned. 


In more recent years, the corn borer has been responsible 
for similar changes in the north. Land formerly used for the 


production of corn has been, in some cases, employed for the 
growing of wheat, oats, or other crops which the corn pest does 
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not injure. The locust is another insect which has destroyed 
the fruits of some lands used for agriculture. Still more re- 
cently, the Mediterranean fruit fly has arrived to threaten 
agricultural prosperity in our southern states. 

Social elements in agriculture.—Agriculture, like any other 
industry, includes two groups of factors: (1) the physical at- 
tributes or equipment, and (2) the social element or man. In 
order to manufacture or produce, these two groups must work 
together. In agriculture, the soil represents a sort of natural 
factory in which many forms of raw materials are converted 
into finished products. But, like all manufacturing plants, its 
usefulness and profits depend upon the ability and energy of 
the manager. One factor is useless without the other. 

Man the active agent—Thus, it is necessary for man in 
agriculture to select a soil or factory that is best suited for his 
purpose, for there are as many kinds of soils as there are 
different types of factories. Man would not attempt to manu- 
facture shoes in a factory designed and equipped to produce 
automobiles. In the same manner, a skillful soil manager 
or farmer should not attempt to grow corn in soil best suited 
for the production of cranberries. Indeed, there are plants 
as well as soils which are so equipped that man can manufac- 
ture various commodities. For example, there are factories 
producing various kinds of hardware, as well as soils produc- 
ing many varieties of plants: such as, wheat, corn, beans. 
Material and machinery, whether in the industrial plant de- 
signed by man or in the soil factory equipped largely by na- 
ture, require intelligence and experience. What to do after 
the factory is in operation, concerning the care of the ma- 
chinery, the selection of raw material and many other essen- 
tials, must be understood in order to obtain successful results. 
Crops have failed, as manufacturing plants have gone into 
hands of receivers, because the manager did not have a thor- 
ough knowledge of his business. 

The soil element needs management and conservation.— 
The future of agriculture depends largely upon the reciprocal 
relationship between man and soil. Since man is the intelli- 
gent and directive head in the partnership it falls upon him 
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to select and manage his soil factory efficiently. The questions 
arise, however: Will this soil factory eventually wear out? 
Is the farmer going to be able to replace the necessary machin- 
ery if it gives way to destruction? Is he going to be able to 
supply the necessary raw materials? Whitney of the United 
States Department of Agriculture says:* “there are many 
reasons for believing, that the soil has regenerative power 
that will prolong its life indefinitely and that the ability to 
continue to produce crops is dependent solely upon the knowl- 
edge and skill of the man who works the soil.” 

This statement is in part substantiated by the older soils 
of Europe and Asia. The yield per acre is higher to-day than 
it was two hundred years ago, largely because of better 
agricultural technique. Even though the cultivated soils are 
tending toward poverty, although this is very likely not the 
case, the yield of agricultural products may be increased in 
the following ways: 

1. More intensive cultivation. 

2. More and better use of fertilizers. 

3. More efficient soil management. 

4. The prevention of soil erosion which, in the United 
States alone, annually removes two hundred million dollars 
worth of plant nutrients. 

5. The selection of more suitable crops. 

6. The improvement of plants. 

7. The use of new land through reclamation of deserts by 
irrigation, swamps by drainage, lowlands by filling, and wood- 
lands by deforestation. 

Whether the production of food and other agricultural 
products will keep abreast of the increasing population is a 
matter of conjecture. There is reason, however, for believing 
that a supply to meet the future increased demand for agri- 
cultural products is assured through the expected progress in 
science and its application to agriculture, industry, transporta- 
tion, and other forms of human activities. 


8 Whitney, ‘‘Soils and Civilization.’’ 


CHAPTER XII 
THE UTILIZATION OF URBAN LAND 


Urbanization. 


Urban geography.—One of the more recent developments 
in social geography has been the increasing attention given 
to urban geography as an important phase of regional 
geography. The subject includes such topics as the location 
of cities, their size, growth, and functions; the density of 
population of cities, and their relation to the hinterland, or 
surrounding country, upon which they largely depend for 
their food supplies, raw materials for their industries, and 
customers for their products. No phase of urban geography, 
however, is of more importance than that of urban land utili- 
zation. 

Relation to land utilization in general—To many people, 
perhaps, land problems and land policies seem connected only 
with egricultural land. And of course the use of land for 
agriculture requires a larger area than any other use. So, too, 
in the United States, agriculture is the largest industry con- 
sidered from the point of view of the value of the product. 
Perhaps the most significant thing about that, though, in our 
national life is the fact that agricultural land furnishes nearly 
all the food on which the city population lives. The great 
improvements in the utilization of agricultural land since the 
days of Malthus have helped make possible the great increase 
in city population since then. The great growth of cities in 
recent times makes urban land increasingly important in 
modern life, but its utilization must be considered in connec- 
tion with the utilization of other classes of land. From them 
it gets its increases in area, and from them come the food and 
raw materials needed by the city population. A proper bal- 
ance between the city population and the food supply is 


necessary to national well-being. 
, 316 
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The growth of cities——One of the most striking facts of 
modern society is the tremendous growth of great. cities. 
This concentration of population is called urbanization. And 
it is this fact which accounts for and gives character to urban 
land, and which is at the basis of the many problems of urban 
land utilization. Today more than half the population of the 
United States lives in cities, and in large towns of not less than 
2500 people. Only as recently as 1890 the rural population, 
that is, the people living in the country and in villages and 
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From map in Yearbook of U.S. Dept. of Agr., 1921. 
Fig. 87.—Population of the United States in Incorporated Towns under 2500 
in 1920. (Each dot represents 4000 people.) 


towns of less than 2500, constituted about 65% of our total 
population, as compared with 35% in cities. By 1900 the 
urban population had increased to. 40% of the total, but the 
rural was still 60%. In 1910 the proportions were 54.2% rural 
and 45.8% urban; but sometime during the following decade 
the urban passed the rural population, the census of 1920 for 
the first time showing that more than half the total was urban, 
the percentages being 48.6% rural and 51.4% urban. That 
is, in the continental United States, out of a total population 
of 105,710,620 in 1920, the urban population was 54,304,603 
as compared with but 51,406,017 rural. Even. these figures, 
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however, do not tell the whole story, for many of the people 
whom the census classes as rural live in villages. (Fig. 87.) 

From the census of 1920 to that of 1925, there was a de- 
crease of 13,000,000 acres in our crop land—the first decrease 
ever shown by census statistics in the farm area of the nation. 
There occurred also a decrease of farm population. Hence 
by 1925 it was estimated that approximately 30,000,000 on 
the farms of the United States had to feed and clothe probably 
85,000,000 people, the latter group, however, constituting the 
greatest and wealthiest aggregation of consumers on the globe. 

Close relation of city and country.—The fact that this 
great urban population constitutes the market for the products 
of the rural lands is only one side of the picture. On the 
other, is the equally important fact that the city population 
is dependent upon the products of farm, forest, and 
mineral lands for practically all the basic elements of their 
food, clothing, shelter, and raw materials. The city is not 
self-sufficient. Cut it off from communication with the 
country, and any large city will very soon experience food 
shortage and physical distress. 

Another aspect of the close interdependence of urban and 
rural lands, which should not be overlooked, is the large sale 
of city-made goods to the people of the rural districts. Cut 
down the buying power of the agricultural population by a 
billion dollars a year, as sometimes happens in a period of 
severe farm depression, and it is not long until urban manufac- 
turers of farm machinery, automobiles, and other merchandise, 
find their sales falling off and their profits dwindling. As a 
result they begin to slow down production, by turning off 
some of their employees, running only part time, or even clos- 
ing down for a time. Laborers out of work can not pay 
grocery bills so promptly, nor buy so many other things the 
city business man has for sale. Wholesalers of groceries, dry 
goods, furniture, etc., also find their orders from rural retailers 
falling off and their collections harder to make. The people 
of both urban and rural lands should keep in mind that the 
well-being of each is closely related to the prosperity of the 
other. 
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Most of urban population in large cities——Not only has 
the urban population of the United States grown much faster 
than the rural; but it is interesting to note that if we divide 
the cities into two classes, one consisting of those cities having 
less than 50,000 people each, and the other of those with 
more than 50,000; we find that the latter group, including 144 
cities in 1920, contained 60.2% of the whole urban population 
of the nation, as against but 39.8% in the smaller cities, al- 
though there were 2643 of the cities less than 50,000 in size. 

Urbanization in other countries——This concentration of 
population in cities is noticeable in certain other countries. 
France is not so highly urbanized as the United States, as less 
than half its population (44.2 % in 1911) live in cities of 2000 
or over. Yet there, too, the larger cities, though fewer in 
number have grown faster and contain most of the urban 
population. Thus in 1911, the cities of France less than 20,000 
in size contained 18% of the total, while those of 20,000 and 
over included 26.2% of the population of the nation. That 
France’s urban population is less than half the nation’s total 
is probably due to her declining rural population, there being 
no surplus in the country to migrate to the city. This is 
offset to some extent, however, by the steady increase in the 
number of foreigners who reside more or less permanently in 
France. These foreigners, largely Americans, made up more 
than one-third of the net increase for the whole of France 
during the period from 1906 to 1911. Of all the French cities 
or classes of cities, Paris grew the most rapidly. 

In Germany, from 1882 to 1910, the rural population re- 
mained almost stationary, while the urban population greatly 
increased, growing from 41.8% of the total in 1882 to 60% 
in 1910. The greatest increase occurred in the groups of cities 
over 100,000; while the small cities showed hardly any gain. 
As in France, the smaller cities declined in relative urban 
importance seemingly in sympathy with the closely related 
rural population. 

Probably the best example of an advanced stage of urban- 
ization in the world today is that of England and Wales. Over 
50% of their population was urban 75 years ago, about the 
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situation in the United States in 1921. While in 1911 their 
urban population was 78.1% of the total. As in the United 
States, the larger groups of cities seem to be growing more 
rapidly. In 1911, the cities less that 20,000 in size had 17.5% 
of the total population of England and Wales; those from 
20,000 to 100,000 had 22.7%; and the group of 1000 and over 
had 37.9%. 

Scotland is also highly urbanized, its urban population in 
1911 being 75.4 of its total population. The topography of 
the country, being rugged with little arable land, is better 
suited to industry and urbanization than to farming. Glasgow 
has had the greatest growth. It has a favorable commercial 
location as a port, is in the midst of a great coal and iron 
district, and has a climate well suited to the textile industry. 
In contrast to Scotland, Ireland is less industrialized and less 
urbanized. In 1911 only 33.5% of its population lived in 
cities over 2,000. Jreiand’s total population declined steadily 
from 1841 to 1911; but it was the rural population that de- 
clined, as the urban population showed an increase chiefly, 
however, in the great cities of Dublin, a manufacturing 
and commercial city; and Belfast, the great center of linen 
manufacture. 

Industrialization and urbanization—Along with the 
growth of urbanization, as illustrated in the foregoing para- 
graphs, there has also occurred a growing industrialization; 
which indicates that industrialization is perhaps the most im- 
portant factor in modern urbanization. In the United States, 
the cities predominantly commercial are fairly well distributed 
over the country serving the demands for food and merchan- 
dise of all regions. But the manufacturing cities are nearly all 
concentrated in the New England, Middle Atlantic, and East 
North Central States. In fact in 1920, west of the Mississippi 
River, Kansas City, Kansas, was the only city with over 
100,000 population that was predominantly industrial. 

While for the United States as a whole, 51.4% of the 
population in 1920 lived in cities, this percentage did not hold 
for all geographical sections alike. As a matter of fact, only 
four of these sections had more than half of their population 
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urban, as may be seen from the following: 


PERCENTAGES OF URBAN AND TOTAL POPULATION OF THE 
UNITED STATES BY GEOGRAPHICAL DIVISIONS IN 1920 

$ PERCENTAGE OF THE 

ToTAL URBAN POPU- 

PERCENTAGE OF THEIR LATION OF THE UNITED 


ToTaL URBAN Popvu- STATES IN THIS 
LATION SECTION 
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HasteNotthncentraleeamreeeie shen ce 60.8 24.0 
West NorthuGentralvreriemece ett ee Sian 8.7 
Moun taanive we cients oe matted Oe aie dee 36.4 22 
Southweaclanbicuerte rumen ie eneieheseien 31.0 8.0 
NWiestroouthsCentralewy1anemicsicn ontrack. 29.0 5.5 
Hastusouth Centralasemenienea cae. 22.4 Sad 


Of the 4 sections shown above to be over 50% urbanized, 
one, the Pacific, owes its urbanization largely to commercial 
factors, having 6 predominantly commercial cities of over 
100,000 population. The other three sections with more than. 
. 60% of their people in cities, not only contain 65.5% of the 
whole urban population of the United States, but include 31 
of the nation’s 32 predominantly industrial cities of over 100,- 
000 people.t Increasing industrialization is thus indicated as a 
most important influence in the urbanization of the United 
States. (See Fig. 88.) 

A suggestive geographical relationship, in the location of 
the industrial cities of all sizes, is the fact that they are found 
chiefly in groups and usually on or along some body of water. 
Thus of some 375 cities of the manufacturing belti of the 
United States, not less than 300 are situated along some water 
line. More than 50 of these are on the shore of the Atlantic or 
of the southern Great Lakes; over 200 are on rivers; and some 
30 on canal sites. This shore line, or valley location, of these 
cities contributes to the usually elongated shape of the groups 
in which they are found. 

1 When we consider individual states, the figures are startling in some cases. 
Thus, the population of Rhode Island and Massachusetts is nearly all urban; 
that of New York and New Jersey is over three-fourths urban; California and 


Illinois more than two-thirds; and Ohio and Pennsylvania over five-eighths 
urban.—U. S. Census, 1920, Vol. I, Population. 
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Urban groups.—The grouping or clustering of smaller 
cities about some central city on which they are more or less 
dependent is a striking feature of modern urbanization. Thus, 
around or within 150 miles of New York City are 7 such 
cities each over 100,000 in population; namely, Newark, Jersey 
City, Paterson, Bridgeport, New Haven, Yonkers, and Albany. 
In a similar way, around Boston are grouped Cambridge, Fall 


SCALE OF MILES 
v__ 100200300400 
———————— 


From Yearbook of U. S. Dept. of Agr., 1921. 


Fig. 88.—Population of the United States in cities of 2500 and over, 1920 
(Towns from 2500 to 10,000 are shown by the smallest size dots, larger cities 
by circles of varying size.) 


River, Lowell, Hartford, New Bedford, Springfield, Providence, 
and Worcester. Likewise, Philadelphia is a nucleus for 
Camden, Reading, Trenton, and Wilmington. (See Fig. 89.) 

As a general rule, the subsidiary cities possess a relatively 
high degree of specialization and a high degree of industrializa- 
tion. The great city often contains the central controlling 
office of an industry, the actual factories of which are in other 
cities. 

Thus in 1919, of the 314 large central offices each controlling 
ten or more establishments, 183, or 62.7% were located in the 
twelve cities of 500,000 or more population. In the same year, of 
the 792 central offices each controlling three, four or five establish- 
ments, 300 were located in these same twelve cities. Of the 2776 
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establishments controlled by these 792 central offices, 863 were 
located less than 5 miles away from the central office, 1099 from 
10 to 100 miles away and 814 more than 100. miles away.  Ap- 
proximately 70% of the establishments were located within 100 
miles of the central office, or within the radius of the nuclear forma- 
tion of the focal city? 


That this clustering of large cities around a central city 
is not yet found farther west is due partly to the fact that 
there the large cities are mostly commercial, distributing 
centers for agricultural regions; and partly that, being younger 
than the eastern cities, they have not yet had time for this 
development. The latter is the chief reason in the case of 
Cleveland, Detroit, and Chicago. Clusters chiefly commercial 
are beginning to form about the larger southern and western 
cities; as for example, about Kansas City, Mo., and San 
Francisco. 

Summary.—The more rapid growth of urban than rural 
population; the tendency of the larger city groups to grow 
faster than the smaller ones; the change of the nation from 
a predominantly agricultural country to an industrial nation, 
with the resulting concentration of city populations, expan- 
sion of city areas, and grouping of satellite urban communities 
around the great central cities; all indicate the growing im- 
portance of urban land and the increasing problems of its 
utilization. 


Characteristics of Urban Land. 


Urban locations.—As in the case of other natural resourses, 
land is continually being shifted from one use to another, in 
response to changing human wants. The first thing to sepa- 
rate urban land from other uses is the choosing of the site for 
the city. ‘The chief reasons why men have located cities where 
they are, may be classed according to the motives: (1) defense, 
(2) religion, (3) government, (4) commerce and industry, and 
(5) health and recreation. 

Thus, Paris built on a group of islands in the Seine Rjyer, 
and Quebec on a high bluff above the St. Lawrence were easily 


2Dorau and Hinman, ‘‘Urban Land Economies,’’ p. 110. 
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defended. Jerusalem may be classed as a religious center. 
Washington, D. C., midway between New England and the 
South, and Columbus in the center of Ohio were selected as 
capitals. 

Gary, Indiana, intended for iron and steel manufacturing, 
was located near the southern end of Lake Michigan, not far 
from Chicago and the center of population of the United 
States, and on important east and west railroad lines. Here 
we see the influence of accessibility of raw materials, labor, 
capital, and markets. 

New York on the Atlantic, at the mouth of the Hudson 
with an excellent harbor and hinterland (tributary trade 
area); and London, England, with its great hinterland and 
fine water communications down the Thames to the North 
Sea; the Rhine River, the English Channel, or the Atlantic 
Ocean, were trade centers from the beginning and still main- 
tain world commercial supremacy. Chicago, Philadelphia, 
Detroit, Cleveland, and St. Louis, all with water communica- 
tions, are other examples of commercial locations. 

Hot Springs, Ark., with its mountains and mineral waters, 
is a noted health resort; and Long Beach, Cal., and Miami, 
Fla., each with advantages of ocean, beach, and climate, il- 
lustrate cities located for pleasure and recreation. 

Peculiarities of urban land.—The location of the land on 
which a city is built is thus seen to be of primary importance. 
This peculiar importance of location is equally marked when 
one considers the different areas or lots within the limits of 
the individual city. This is readily seen, for example, when 
one notes the different land values or rental prices in different 
parts of the town. A difference of a few hundred feet in the 
location of a lot may make a difference of four or five hundred 
dollars a front foot in its price. A corner lot, past which 
. twice as many people may go, as go past a lot in the middle of 
the same block, may on account of these additional possible 
customers be valued anywhere from 50 to 75% higher. 

A half block in the Chicago loop district, the chief business 
center, was recently sold for the reported price of $4,000,000, 
the plan being to erect on it a 41 story building. Such high 


Photos by courtesy of U. S. Forest Service. 
Fig. 90.—A City in the Land of Glaciers, Gold, Fishcanneries, and Forests. 


Upper.—Mendenhall Glacier, near Juneau, Alaska. ‘Tongass National 
Forest in the foreground. 
Lower.—Juneau, the capital of Alaska, situated at the base of a mountain 


wall, near the northern end of the sheltered inside water passageway followed 
by the boats from Seattle. 
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values, of course, make necessary a highly intensive use of the 
land. As land area is so expensive in the central business 
district of a city, the tendency is to go up, or down; for 
example, to erect skyscrapers or build subways. The Wool- 
worth building in New York, an island city naturally of 
limited area, is 792 feet high, the Chrysler building on 42nd 
Street is 809 feet, and now (April, 1929) it is proposed to 
erect the new Bank of Manhattan Building on Wall Street to 
a height of 840 feet, the world’s tallest building. Area is not 
so much a limiting factor for business management of urban 
land as it is in the case of farm land. A given amount of 
money will acquire a much smaller and, so, more easily man- 
aged area of city land than it would of farm land. (See 
Fig. 138.) 

Urban land is peculiarly dependent on transportation, 
which both causes and relieves congestion of people. In the 
central business district, with proximity, or accessibility, to 
all parts of the area, more business can be transacted in a 
given time with savings in transportation costs, hence high 
land values and high rents are the rule. Thus only business 
activities that can stand high rents tend to locate in such a 
district. Others tend to go farther out where land values and 
rents are lower, but where longer transportation distances and 
time consumed add to costs of doing business. Thousands of 
workers in New York City spend time and money on ferry, 
tunnel, and subway, going back and forth to New Jersey, 
Long Island, or up the Hudson to suburban lands where resi- 
dence costs are not so prohibitive. The group of financial 
interests in Wall Street does not deal much in small trans- 
actions, but is concerned chiefly with matters of such high 
value that it can afford to outbid all others for the accessible 
central location it wants. 

Another peculiarity of urban land is the great risk and 
uncertainty attending its utilization Urban life to-day is 
very dynamic; rapid changes take place. As seen in the 
chapter on forest land utilization, towns often spring up, 
flourish for a time, and then decline. Within a city, land 
frequently changes from one use to another. A residential 
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section may change to a business district; a manufacturing 
section may expand; or different racial elements may invade 
a, residential district. A new residential section may be built 
up ahead of demand, and the houses in it may sell or rent 
quickly, while many in an older section become vacant and 
decline in value. Then too, public policy as to land utilization 
often changes. Zoning laws endeavor to remedy the evils that 
often result from letting the city grow without restrictions as 
to the character and use of each district. More than half the 
city population of the United States is now under some form 
of the zoning system. 

Physical characteristics—Urban land has two important 
physical characteristics: (1) indestructibility, and (2) im- 
mobility. Fertility of course is not of great importance in 
most urban land. In the parks and in the landscaped lawns 
of residential districts it has some place. In some of the 
cities, even vegetable gardens still exist. Thus, in the cities 
of Australia and New Zealand, where the extremes of wealth 
and poverty are not yet so evident, the typical bungalows of 
clerical and other employees may be seen in the midst of a 
well-cared-for lot with a flower garden in front and a vegetable 
garden at the back. In New York, however, it would hardly 
be considered an economical utilization of urban land to have 
a lot on Times Square planted in potatoes. 

Farm and forest land may be exhausted and mineral land 
may be practically destroyed as far as its service is concerned, 
but urban land being primarily used for building sites or for 
standing room, gives the best example of indestructibility of 
its services. 

As to immobility, urban land, like any other land, has both 
extent and substance, and of course some of the substance may 
be removed and transported, but from the point of view of ex- 
tent and physical location, urban land may be said to possess 
immobility. The real estate man, for example, who looks upon 
land as a commodity which he buys and sells, cannot pick it 
up and send it over to some other place, as a grocer can a sack 
of sugar. Even here, however, the case is more relative than 
absolute. The desirability of a lot’s location, for example, may 
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be very much altered by a change in transportation facilities, 
or by the improvement of near-by districts. 

The city of Chicago is engaged, at a cost of $75,000,000, in 
reclaiming from Lake Michigan some 15 priceless fathoms, 
which will provide perhaps the greatest water front develop- 
ment in the world. Millions of tons of sand and rocks have 
already gone into the project and millions more will be used. 
Already 630 acres of land have been so reclaimed, and in the 
end it is expected to stretch for six miles along the shore, 
flanked by the towering skyscrapers of Michigan Boulevard on 
one side, and on the other by the broad expanse of the lake. 

Another physical characteristic of urban land, a conse- 
quence of its immobility, is the fact that no two pieces are 
exactly alike. As a result of its fixed location, it is always a 
particular piece of urban land that is bought or sold. The 
realtor is unable to substitute or engage in “ short ” selling, as 
is often done in the case of other goods like wheat or stocks: 
and bonds. Topography is a physical condition that also 
makes one piece of urban land differ from another. Topog- 
raphy, however, can be and often is changed somewhat. Thus, 
lots are commonly leveled or filled, but general elevation is 
almost as fixed as physical location. The character of the soil 
and underlying rock, too, often affect the utilization of urban 
land. Then there is that which is of much importance, par- 
ticularly to residential land; the matter of exposure to plenty 
of fresh air and sunshine and the outlook over a body of water 
or beautiful scenery. Again, however, environmental deter- 
minism is not indicated. None of these physical characteristics 
determines the quality of the location. It depends, after all, 
on the relative importance attached to the various advantages 
of each piece of land by competing buyers or utilizers. 


The Classification of Urban Land. 


The structure of cities—In ancient and medieval times, 
the cities built for protection were generally fortified by walls, 
which naturally fixed the outline and plan of the city and 
limited its expansion. The American tourist who visits the old 
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town of York, England, is at once interested in viewing the 
ancient city walls with their ramparts. 

Cities erected for religious purposes, generally, as in the 
case of Athens, Greece, had a centrally located temple around 
which were the houses of the priests and the royal palaces. 
Modern Rome still portrays somewhat this structure; as the 
great church of St. Peter’s with its impressive dome and 
basilica, and near-by Vatican, the home of the Pope. In a 
similar way, capital cities tend to grow up around the capitol 
and other public buildings, as may be seen in the case of 
Washington, D. C., or Columbus, Ohio. 

Most modern cities, however, are constructed along the 
lines of economic utility, commerce and industry being the 
leading factors in city building today. 

Many cities have grown up from villages, which were 
originally rather compact in shape if centered about a fort for 
defense, or somewhat star-shaped if spread out from a crossing 
of roads or other lines of transportation. Topographical and 
hydrographical factors often influence the external structure of 
the city. Thus, cities like Cleveland, Chicago, Philadelphia, 
and New York, which grow up on lakes, rivers, and harbors, 
have water fronts as the basis of their street plan. Inland 
cities based on highways commonly have a rectangular sys- 
tem, but old trails and stage routes frequently determined the 
important street lines. Boston may be cited as a classic ex- 
ample of a city with an old center of crooked streets and a 
surrounding modern area with the rectangular system. 

The distribution of the land within the urban area usually 
depends upon the various uses which the urban land serves or 
is expected to yield in the future. Some of the land within the 
city is usually not yet utilized; perhaps some is economically 
not usable. The functions of city planning commissions and 
of zoning systems are to apportion the urban land among its 
various uses to the best advantage. 

The uses of urban land.—These are classified by Professors 
Dorau and Hinman of Northwestern University as follows: ° 


3“ Urban Land Economies,’’ p. 65, 
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A. Avenues of transport: 


1. Streets. 

2. Waterways. 
; 3. Railways. 
B. Sites: 


1. Residential. 

2. Commercial. 

3. Industrial. 

4. Public and quasi-public building. 
5. Recreational. 


Navigable waterways favor commerce, hence docks and 
warehouses are located there. Valleys and other low land — 
tend to be used by railways. The situation of railroads and 
depots in a city influences the location of residential, commer- 
cial, and industrial districts. Regions of natural beauty, either 
from elevation or outlook, attract the best residences. Second- 
class residential sites are likely to be somewhat near the first; 
while the poorest class residential district tends to be near the 
railways or factories, or between the better residential districts 
and the central business area. 

Retail sections tend to be on level ground at traffic centers. 
Wholesalers of heavy commodities are apt to be located near 
transportation lines or terminals, while those selling articles of 
small bulk but of considerable value prefer to be near their 
market, the retail section. Financial and office buildings tend 
to be near banks which may be a block or more away from the 
streets with heavy retail traffic. 

Manufacturing of heavy goods is usually located where 
railroads or switches are available and on cheaper land at a 
- distance from the business center of the city. Manufacturers 
of light articles probably will seek locations nearer the whole- 
salers and retailers. Accessibility to a supply of labor is al- 
ways essential to manufacturing. 

Recreational uses of city land include parks, playgrounds, 
beaches, and such private enterprises as theaters and dancing 
pavilions. Parks utilize woodland areas, ravines, and shore 
lines. Theaters are usually near hotels and traffic centers, 
movies particularly preferring nearness to retail shopping cen- 
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ters. Public and quasi-public buildings include government 
buildings, schools, churches, hospitals, libraries, etc., the loca- 
tions of which vary with the nature of the services rendered. 
(Fig. 95.) 

Influences on the city’s expansion.—The direction in which 
a city grows is influenced by many factors. Dorau and Hin- 
man enumerate six: * (1) physiography, (2) avenues of trans- 
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Photo by courtesy U. S. Shipping Board. 
Fig. 93.—United States Vessel Discharging at Buenos Aires. 


port, (3) movement of districts, (4) nuisances, (5) private re- 
strictions, and (6) public control. Usually a city grows along 
the lines of least resistance; therefore, in its early stages, the 
physical features of topography or water are followed where 
favorable. As population increases the demand for land, some 
physiographic factors, as hills, rough land, swamps, lakes, or 
streams, tending to prevent progress in certain directions, have 
to be modified, eliminated, or avoided at much expense. As 


4Ibid., p. 76. 


SCALE OF MILES 


Anneaee 
eqnde 


aoe 
ae 


podaes 7080 
‘nouns etal) 
c Se yepeases 
aq BOSH sad Etevis 


ie 


ine 
wal 


ETELE 


\ 


peas ed 
- South Cheaper : 


<aTra 


AEs Se 
Saki bes 


See 
i nt 
Wee 


AN 


335 


Fig. 94.—Port and Part of the City of Buenos Aires, a City of 2,500,000 at Junction of Two Rivers. 
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the city becomes larger, higher prices of land make possible 
the spending of more money to overcome physical obstacles. 
The location of cities at junctions of lines of transportation 
is illustrated in many cases: river junctions, as Pittsburgh; a 
river and a lake, as Chicago and Cleveland; or river and high- 
way, as Columbus, Ohio, where the national road crosses the 
Seioto River. The direction of growth is then generally along 
the lines of transport, with a tendency to fill in the angles 
more solidly later. As a business district crowds upon a good 


Fig. 95.—Airplane view of portion of campus of the Ohio State University, 
Columbus, Ohio. Surrounded by the city on three sides, the grounds slope 
westward to the Olentangy River, in whose valley are the stadium and athletic 
field, and beyond which is the university farm. 


residential district, the latter tends to move farther out to a 
desirable physical location, and this movement is likely to be 
followed in direction by the other districts. The rise of the 
automobile has favored this tendency for residential districts 
to move to suburban sections. 

Density of population of urban lands.—The great growth 
of the urban population, in modern times, is even more strik- 
ing in comparison with the rural population in its effect on the 
relative density of population. Statistics of urban areas are 
not very complete, but in 1920 the United States cities of 
50,000 and over, for example, occupied only 4307 square miles 
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of land out of our total area of over 3 million square miles, 
that is, nearly 33 million people or %o of our population on 
about %4oo of our land. 

The ‘United States Census in 1920 gave figures for 29 
“metropolitan districts,” that is, large cities including sub- 
urban territory. In these districts, 29,238,582 people occupied 
6,816,110 acres of land; while in the 29 central cities alone 
there were 22,111,380 people on 1,518,715 acres.’ This means 
that in these 29 cities there were between 14 and 15 people to 
every acre of land; whereas, for the United States as a whole, 
there were 18 acres of land to every man, woman, or child. 

Putting the density of population in terms of square miles 
of land, that of the Continental United States in 1920 was 
35.5; while that of our cities of 30,000 and over was 7222; and 
that of the cities over 500,000 in size was 11,718 people to the 
square mile. 

That this great density of population in big cities is, even 
to a greater extent, also true of other countries is shown by the 
following table from Dorau and Hinman.‘ 


DENSITY OF POPULATION OF WORLD’S LARGEST CITIES 


City YEAR AREA POPULATION POPULATION 
(SQUARE MILE) (PER SQUARE MILE) 
Whicasom recy tte. OZ Sivas esevsiers eis bacioecrer SS OnO lilecyepened casts ters 14,805 
Philadelphiawyn..sl 92300. +21 HZ Storer dors store IIS PPS skola yng cae cio 15,018 
New York ...... ODS mrriererty- PA Mite hone OOD DO ZTAO LOM eresl teria 19,825 
IMIOS COWenereie ohetter MPa acd on oe OO letagetneasencny 109253 COR terrain 84,472 
(CIEE bd do 08c IPAs Sex Waosacsoooss W OSS Tae casos 34,472 
Mondon wert reir Ul eooadec TR hicka oS or clprt A ASA S23 eter aisles 3 38,329 
WMS 06-5 500 bO00N UO OB As gestae O16 BO eerste leeqagess OGD Sa ometne cee 65,661 
IB Ox: Linn atenets etree UO casa oe BO eatehe Mais iG MADRS. 36 ccon a0 6 70,135 
IDATIS Gs Peegereseeettots Pico os H356 Wndobalaniy ac PA SANDRO GOOG O OGUC 95,233 


Distribution of city land among uses.—Most cities do not 
know how much of their land is devoted to different purposes, 
but the following figures from the city planning commission of 
Minneapolis, Minn., 1923, are suggestive. 


5U. 8. Census, 1920, Vol.. I. ‘‘Population,’’ p. 63. 
6‘¢“Urban Land Economics,’’ p. 100. 
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URBAN LAND UTILIZATION IN 
MINNEAPOLIS, MINN., 19237 


PER CENT OF 
Totau AREA 
Total area in the city 34,106 acres 


Publicly tutiized Wand*)nccscen hee cee. 32.3% 
Se HOOT as Ce ac earthy terra ee Ta 
Parker aie cish Cyne eit ae ee oe ec 10.9 
Streetarand aleve. . .a.soece sees a. ee 20.3 

Privately “utilized vland ...24 0/04 seme eae ween: 45.9 

BVeSiG et tale see Sih ee acs ete ee ee ee 36.2 
Single famiul yrs eo. acta ens ae eertens eeRee 33.9 
POON, Fae a5, arensad Be ater eins Sel cas oe een eran 1.5 
Ae ats Le hig to eh ora or ee EE 0.43 
ADA TEIEN tte. acc che tre apes dedi, + ecntie ee eae 0.37 

COEITIMEL CLAN She eater sect Wane ee cate en eee 1.6 
aid is brite ee i ec ree ee ee wad 
Lighiteingustr yet tc sy. ei a ae et er 14 
TLCAVAIMUUSUIY: fi aee weet ey eoeanaeene 5.7 

Unubihizedtlanidin 2%... sewn ee eee a SOR ee 22.8 
Via CANGIOLES © er.) teen ice th arene eee ee 17.8 
COETIE ALOR Rote eicd aad 5 St ieee wie ot arenes dearer 5.0 


7 Ely and Morehouse, ‘‘Elements of Land Economics,’’ p. 84. 


Cuapter XIII 
MINERALS AND INDUSTRIES 


Classification and Origin of Minerals. 


Water and soil as minerals.—An old classification of the 
various earthly things which we find in our surroundings di- 
vided them among the animal, vegetable, and mineral king- 
doms. As water is neither plant nor animal it naturally would 
be classed as a mineral. And, as a matter of fact, water must 
be considered as one of our most important mineral resources. 
It is on account of this very importance, however, that we 
have treated water in environment as a separate factor. In 
the same way, soils are for the most part mineral matter but 
as an element in the environment they constitute a distinct 
geographical factor. 

Mineral elements.—The outer layer (about 10 miles thick) 
of the solid substance of the earth (lithosphere) is, according 
to F. W. Clarke, made up chiefly of 8 chemical elements: * 


ORG GEST 51d 0 310 0 1O.OH Cob, 1.00 47.33% 
Silt onteeeeeehctiere secrets 27.74 
INihoMTMNNEN OA ob yooe See ooo 7.85 
A DRONA, ie pees Bacme cena es 4.50 
alongs str seut ee cree ones 3.47 
MMBIeINSSMU. Son so omeg oo osc 2.24 
SOCMIUIMEN Te Raniaeen reset 2.46 
IPYQURIREIMDENY 6 Sone colon ob war 2.46 
98.05% 


This leaves less than 2% for all the other elements com- 
bined, and no one of these is estimated to exist in quantities 
over % of 1%. Minerals hardly ever exist as single elements. 
They usually are combinations of two or more elements, thus 
common salt (NaCl) is a chemical combination of Sodium and 
Chlorine, and water (HzO) is made up of Hydrogen and 
Oxygen. As compared with the common rock minerals, the 

1¢¢ Data of Geo-chemistry,’’ Bull. 695, p. 35. U. 8. Geol. Survey, 1920. 
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most of the mineral resources commercially important, as 
iron, coal, petroleum, gas, copper, and gold, are present in 
relatively very small quantities.? Of the common rocks and 
minerals that make up by far the largest bulk of the earth’s 
crust, usually only a few would be mentioned (including water 
and soil) in an ordinary table of mineral resources. 

Classification of minerals——Minerals may be classified in 
various ways; as, according to geological origin, form and 
structure, mineralogical composition, use, geographical distri- 
bution, or commercial importance. Wan Hise divided them 
into these divisions, thus: 


CLASSIFICATION OF MINERAL RESOURCES 3 


I. Mineral Fuels. 
A. Coal. 
B. Peat. 
C. Petroleum. 
D. Natural gas. 
II. Metallic Resources. 
A. Important Metals: Iron, copper, lead, zine, gold, and silver. 
B. Subordinate Metals: Aluminum, manganese, chromium, 
nickel, cobalt, tin, platinum, mercury, vanadium, tungsten, 
and so forth. 
TI. Non-metallic Resources. 
A. Structural Materials: Cement, lime, sand, gravel, stone, slate’ 
and clay, and so forth. 
Abrasive Materials: Millstone, emery, and so forth. 
Chemical Materials: Arsenic, borax, gypsum, salt, sulphur, 
and so forth. 
Pigments: Barytes, ete. 
Miscellaneous Materials: Asbestos, asphalt, graphite, mag- 
nesite, and so forth. 


BS ae 


Origin of minerals——According to the geologists all min- 
erals have been derived from igneous sources within the earth. 
Practically all known geological processes have probably con- 
tributed to their deposit, formation, and modification. All 
that can be said here is that vulcanism, water, and organic 
agencies have been important factors in these processes. 
Probably so far as value goes the greatest part of the mineral 
deposits taken as a whole has been produced through the 
sorting process of sedimentation; the same processes that have 

2 There are 1500 known mineral species, of which only about 200 appear 


among the mineral resources of commerce. 
3 “Conservation of Natural Resources in the United States,’’ p. 16. 
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formed sandstone, shale, and limestone. It is also likely that 
the best results of mineral formation have been attained at and 
near the surface.* However, no one knows what might be 
found could we get to greater depths; but it may be said that 
such exploration is beyond the field of the geographer. 


The Production and Utilization of Minerals. 


World production and distribution.—Including in general, 
rocks, ores, and metals, whether solid or liquid, it is estimated 
that each year the world production of mineral resources ag- 
gregates approximately 2,000,000,000 tons, not of course, in- 
cluding water. Coal probably accounts for almost 70% of this 
total output of crude minerals, stone and clay 10%, iron ore 
9%, oil 4%, copper ore 3%. Expressed in values, this total 
mineral product amounts in round numbers to about $9,000,- 
000,000. In a general way, coal represents about 61% of this 
value, oil 10%, iron 6%, copper 5%, and gold 3%. 

The geographical location of this great mining and smelt- 
ing output shows a remarkable concentration around the basis 
of the North Atlantic Ocean, 85% coming from these regions. 
The United States leads with 39%, England accounts for 18%, 
and Germany 18%; these three countries producing 75% of 
the total. The geographical output by continents is: Europe 
almost 51%, North America about 42%, Asia 4%, and the 
other continents together only about 4%.° 

It should be noted, however, that this marked concentra- 
tion of production and smelting in a few places in the world 
does not mean that there are no great mineral deposits in other 
parts of the world. It is merely another evidence of the sig- 
nificance of the social factor in geography. Immense mineral 
resources lie beneath the surface in Asia, Africa, and South 
America awaiting development. But environmental factors 
alone cannot produce great industrial advancement. There 
must be the combination of natural resources with human 


initiative and energy. 


4 Leith, ‘‘Economic Aspects of Geology,’’ p. 8. 
5 Ibid., pp. 60-63. 
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Minerals used as food.—Minerals are useful to human 
beings in many ways but perhaps first in importance should 
be classed their use for food. Food should contain water and 
certain common minerals; such as, iron, sulphur, magnesium, 
phosphorus, potash, and salt. A man weighing one hundred 
and fifty pounds is said to contain a hundred pounds of water. 
Iron goes into the make-up of his blood; lime combines with 
phosphoric and carbonic acids to make his bones and teeth 
solid; phosphorus is supposed to aid brain activity; and salt 
is essential to digestion and excretion. Each of these minerals, 
except salt, and perhaps iron, is usually contained in sufficient 
quantities in other foods; as, meats, bread, and vegetables. 
(Iron is sometimes given as a medicine.) Salt, however, is of 
such utility to man that it requires further treatment here. 

Salt is required by animals as well as by man. They will 
travel long distances to get salt. When the white man first 
came into the Middle West he found well-marked buffalo roads 
leading from the feeding grounds of that animal to salt licks. 
These salt licks or springs, as in Licking County, Ohio, which 
thus got its name, often became a source of salt supplies for _ 
the early settlers, who previous to that had to depend on salt 
brought over the Appalachian Mountains at much trouble and 
expense. 

’ Salt is used not only as condiment in seasoning food, but 
also in preserving food; as, in curing meat. Chemical indus- 
tries use salt in the manufacture of many sodium compounds. 
And some salt is also used in the pottery and hardware indus- 
tries in making glazes and enamel. 

Most countries of the world either have salt supplies of 
their own or can get it from countries close at hand. This is 
due to the wide distribution of salt in the deposits of the con- 
tinents and to its availability from ocean or salt lake brines. 
Nearly all of the deposits of common salt are believed to have 
been formed originally by the evaporation of salt water, either 
from the ocean or from water bodies. The United States pro- 
duces about 20% of the world’s annual consumption of salt; 
but Great Britain, France, Germafy, Russia, China, and India 
are also big producers. 
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In 1925 there were 70 salt-producing establishments in the 
United States, their output being valued at $34,253,000. 
Fourteen states produce salt; but 85% of our output comes 
from Michigan, New York, Ohio, and Kansas. The reserve 
supplies are practically inexhaustible. Some coarse sun- 
evaporated sea salt, desired by fish and pork packers, is im- 
ported into the United States mostly from Spain, Italy, Portu- 
gal, and the British and Dutch West Indies. Some specially 
prepared kiln-dried salt, used by butter makers, is imported 
from Liverpool, England. There is also some salt imported 
from Canada, doubtless on account of geographical location. 
On the other hand we export some salt, chiefly to Canada, 
Cuba, and New Zealand. But neither our exports nor our im- 
ports are as much as 5% of our domestic consumption, which 
is rapidly increasing. 

Most of the salt produced in the United States is obtained 
by pumping water down to the underground deposits to dis- 
solve the salt and then pumping the brine to the surface where 
it is evaporated. About 25% of our product, however, is 
mined like coal through a shaft. One of the largest salt mines 
~ in the United States lies beneath an important industrial sec- 
tion of Detroit. From this mine a daily output of some 1400 
or 1500 tons of industrial salt is produced by workmen, for 
whose protection of life and health, tons of fresh air must be 
pumped down every hour, a fifth of a mile below the city. 

Some of the deposits in Michigan and New York are 21 
feet thick, with several separate beds occurring in a section a 
few hundred feet thick. At Stassfurt, Prussia, however, salt 
beds 300 to 500 feet thick are found. 

Minerals used in agriculture——Since many minerals con- 
tain elements necessary as plant food, it results that agricul- 
ture has much need of certain minerals. Plants must have 
oxygen, hydrogen, nitrogen, carbon, calcium, silicon, iron, 
phosphorus, magnesium, and potassium. Some of these ele- 
ments are obtained from the soil and the subsurface water and 
some from the air. But every crop takes away some of these 
mineral foods, and unless they are replaced in some way the 


6 Commerce Year Book, 1928, Vol. 1, p. 568. 
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fertility of the soil is exhausted. This accounts for the im- 
portance of fertilizers in agriculture. Exhausted soils are 
common in the eastern, southern, and particularly the south- 
eastern parts of the United States, where many farms, worn 
out by the long-continued growing of cotton and tobacco, re- 
quire much fertilizer to produce crops now. 

Because of its physical effects and because of its direct 
use in the formation of plant substances, calcium is one of the 
most essential substances in the soil. It is the important in- 
gredient of limestone, hence limestone soils are proverbially 
fertile soils; as, the Blue Grass region of Kentucky. On the 
other hand, the use of lime or ground limestone as a fertilizer 
is necessary on other soils. The higher the clay percentage of 
a soil, the more lime it should receive to have the advantages 
of a calcareous soil. Fortunately limestone is a very wide- 
spread underlying rock, therefore the supply of lime as a fer- 
tilizer is abundant. 

Nitrogen, for fertilizer purposes, comes from several 
sources. There is an unlimited supply of it in the air, but the 
difficulty has been to take it from the air and transfer it to 
the soil making it available for plant growth. Certain plants, 
like clover, have the power of taking nitrogen from the air 
with the aid of bacteria, so such plants are much used in crop 
rotation and are plowed under. Nitrogen in the form of am- 
monia is also saved from coal as a by-product of oil-shales. 

Mineral nitrates as a source of fertilizer come almost en- 
tirely from northern Chile, one of the most arid tracts in the 
world, where the sodium has become concentrated in nitrate 
deposits, called Chile saltpeter. On account of the fixed nitro- 
gen in them, these are mined on a large scale and shipped to 
many humid agricultural regions of other countries. Thus, 
through mineral nitrates, a most arid desert has contributed 
much to the fertility of humid areas. , 

During the Great War, the Allies were embarrassed by 
their dependence upon Chile for nitrates, which are also used 
for making munitions. Germany has been developing proc- 
esses of taking nitrogen from the air, until now she can in 
this way not only meet her requirements but even compete 
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with Chilean nitrates in the world’s markets. Other countries 
were stimulated to seek and improve methods of taking nitro- 
gen directly from the air, such as the use of electricity gen- 
erated by water power, the “cyanamide” process of making 
synthetic nitrogen by combining atmospheric nitrogen with 
certain chemical compounds, and the “ direct synthetic am- 
monia”’ process, which accounted for 70 per cent of the world 
production in 1928.’ 


RAPID CHANGES IN PROCESSES 
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Fig. 96. 

The United States has been active in this movement. As 
a result, we may expect in the near future important readjust- 
ments in agricultural areas. For example, cheaper fertilizers, 
by increasing the productiveness of land, may lessen the num- 
ber of farm laborers needed, and thus increase the already 
rapid movement of population from country to city. (Fig. 
96.) 

Other mineral fertilizers are those providing potashes and 
phosphorus. Geological deposits of the phosphates are found 


7 The recent rapid changes in methods of fixing nitrogen in the air, which 
consists of about 80% of nitrogen, are very important to agriculture, as is 
indicated by the estimate that each year in the United States 9 million tons 
of nitrogen are removed from the soil and only 514 million tons returned to 
it.—S. S: Wyer, ‘‘Study of Electric Light and Power Service,’’ p. 36. 
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in South Carolina, Florida, Tennessee, and Arkansas, with 
still larger reserves in Wyoming, Utah, Idaho, and Montana. 
Other deposits occur in North Africa, Russia, Belgium, north- 
ern France, and in some of the islands of the Indian and South 
Pacific Oceans. Commercially important deposits are found 
also in Spain, Canada, and Norway. As phosphorus is one 
of the rarest of the essential plant foods, it should be conserved 
where possible. Considerable percentages of it are contained 
in city sewage. This suggests the control of sewage so that it 
may be applied to farm land instead of being wasted in rivers 
and the ocean. Large deposits of potash are found in Ger- 
many and France. 

The utility of minerals in construction work.—From the 
days of the caveman to the time of the modern city apartment 
house, men in certain environments have made use of mineral 
resources to construct their dwellings. Sometimes man has 
thus merely made use of natural rock caves without change. 
Other times he has improved those, as in the case of the cliff 
dwellers of the arid southwestern part of the United States, 
until they became veritable apartment houses. (See Fig. 97.) 
Sometimes the adobe or sun-dried brick has been the building 
material, as in North Africa and Arizona. (See Fig. 98.) At 
times rough stones have served, and at other times the blocks 
of stone have been hewn and fitted with remarkable care. 

Stone and buildings——Perhaps the greatest geographical 
significance of stone lies in its usefulness as building material. 
Granites, sandstones, limestones, and others have supplied the 
material with which man has exercised his practical and 
artistic powers in erecting dwellings, castles, monuments, and 
cathedrals. Some relationship may be traced between the 
stone and the edifice, between the availability of the material 
and the style of architecture. Vidal de la Blache, a great social 
geographer of France, says: 


Mayan construction cannot be thought of apart from the 
limestones of Yucatan, just as the sandstones hemming in the 
Valley of the Gangus on the south bring up images of the innumer- 
able monuments in the cities between Delhi and Benares, or sand- 
stones of the Vosges, the cathedrals and castles of the Rhine Valley. 


Fig. 97.—The Utilization of Mineral Resources. 


Upper.—Restored ruins of cliff dwellers, Bandelier National Monument; 
New Mexico. (Photo by E. 8. Shipp, U.S Forest Service.) 
Lower.—Hydraulic Mining. (Photo by B Willis, U. S. Geological Survey.) 
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The numerous rock engravings of the Algerian Sahara which show 
the early artistic aptitudes of the Berber race are carved in sand- 
stone. Sandstone has preserved in astonishing perfection mouldings 
and ornaments of the buildings of Petra. The fortified Pueblo vil- 
lages in Colorado and New Mexico are usually made of sandstone 


quarried in the vicinity. . . . Nowhere has stone architecture had 
a more beautiful abode nor been made better use of than round 
about the Mediterranean. ... Also the Mediterranean region should 


be considered the mother-country of the art of stone construction, 
whence, after having inspired various types in its native land, its 
influence has spread in all directions. . . . The advance of 
European civilization from the shores of the Mediterranean to the 
edge of the northern forests is marked by a line of stone structures. 
Cement combined with stone has made it possible for the network 
of Roman roads to endure throughout the ages. . . . The grad- 
ual replacing of wood by stone has kept pace with the march of 
progress. The twelfth and thirteenth centuries, which witnessed the 
re-establishment of order and security in Europe, were also those 
which witnessed the triumph of stone. Then it was that cathedrals 
were reared and that at Paris, on the Seine, at London, on the 
Thames, and elsewhere, stone bridges took the Baye of primitive 
wooden bridges. : 


In the United States east of the Mississippi, the original 
forest provided cheap and abundant building material, but the 
imecreasing scarcity of wood and the resulting increase in cost ° 
are impelling the people of America, like those of other coun- 
tries, to make more use of mineral resources. All of us in our 
country have witnessed the replacing of many wooden houses, 
fences, and bridges with more modern and more durable struc- 
tures of stone and brick, tile and steel, and reénforced concrete. 

Mining industries——Something has already been said of 
the extent of and production of the world’s mining industries 
as a whole, and of particular mineral industries in the United 
States and elsewhere. In later pages more will be said of cer- 
tain mineral resources important in particular industries, but, 
of course, space forbids any attempt at even a fairly complete 
list of such mineral utilization. It may be said here, though, 
that in the United States in 1925, the mining industry, includ- 
ing quarrying, employed 1,065,000 workers and the value of the 


8‘*Principles of Human Geography,’’ pp. 249, et seq. 


Fig. 98.—Activities in Regions of Slight Rainfall. 


Upper.—Moenkopi Village, Arizona. Pueblo architecture of the village 
Indians. (Photo by Gregory, U. 8. Geological Survey.) 

Middle.—A mining town. (Photo by F. L. Ransome, U. 8S. Geological 
Survey.) 

Lower.—Derricks in oil field, Long Beach, Calif. (Photo by R. Arnold, 
U.S. Geological Survey.) 
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output was $4,300,000,000.° Outstanding among the minerals 
included in this vast production are those energy resources 
used for fuel and power, that is, coal, petroleum, and natural 
gas. 

Coal is the most important of these. The countries produc- 
ing the most coal are around the North Atlantic. The United 
States produces about 40% of the total, Great Britain and 
Germany each about 20%. Other countries in the usual 
order of production are: France, Poland, Russia, Belgium, 
India, and Czechoslovakia, Japan, China, Canada, and New 
South Wales. The leading countries in production also have 
large reserves. Besides these countries, China also has large 
reserves which promise much for her future development. 
Of the world’s coal reserves, it has been estimated that the 
United States has over half the total, Canada a sixth, and 
China nearly a seventh; these three countries thus containing 
over 82% of the coal resources of the world. Germany comes 
next with 5.7%, followed by Great Britain with 2.6% and 
Oceania and Siberia each with 2.3%, no other country having 
as much as 1%. 

One important feature of the coal situation is that the im- 
portant centers of production are not far from the centers of 
iron production. In the case of both there is a marked absence 
of important production in the southern hemisphere. 

In the United States the anthracite deposits and produc- 
tion are localized in eastern Pennsylvania. The bituminous 
production is localized in Pennsylvania, West Virginia, Ohio, 
Indiana, Illinois, and Kentucky. There, also, are the principal 
reserves; but other important known deposits are in Texas, 
North and South Carolina, and in the Rocky Mountain and 
Coast states. The west also has large deposits of sub- 
bituminous coal, not yet mined to a great extent. There are 
also large fields of lignite along the Gulf Coast and in the 
Northern Plains region. About one-sixth of the bituminous 
coal mined in this country is made into coke. (See Fig. 99.) 

Petroleum comes next to coal among minerals as a source 


9 Commerce Year Book, 1928, Vol. I, p. 17. The mineral industries of the 
world employ about 6,000,000 persons. 
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of energy. The demand for oil has increased by leaps and 
bounds along with the development of the automobile indus- 
try. In 1900, the world output of crude petroleum was about 
149,000,000 barrels. In 1927 it was 1,250,000,000 barrels. The 
United States produced about 70% of the output in 1926, or 
733,000,000 barrels.*° (See Fig. 100.) The next countries in 
order of production were: Mexico with 90 million barrels, Rus- 
sia 61 million, Roumania 23 million, Dutch East Indies 22 mil- 
lion, Peru 11 million; followed by India, Argentina, Colombia, 
Poland, Trinidad, Sarawak, Japan, and Formosa, each with 
over a million barrels! All other countries together produced 
about 800,000 barrels. This also indicates fairly well the dis- 
tribution of the reserves. It shows, too, the concentration of 
the industry in a few countries and the dominance of the 
United States. The United States also controls much of the 
Mexican production as well as production elsewhere. Our 
domestic consumption has overtaken domestic production, so 
we look to foreign sources for this great mineral fuel. Here 
we find an increasing rivalry among the world powers that 
have a keen appreciation of the vital importance of control of 
oil resources, extremely important in peace as well as in war. 

Natural gas is the fuel most nearly perfect. It is used both 
for fuel and for lighting. So far as known, the United States 
leads all countries in this resource. In 1926, the quantity 
produced and delivered to consumers in the United States was 
1,313,000,000,000 cubic feet. Seventy-eight per cent of this 
was used by industrial consumers, but there were 3,731,000 
domestic consumers. The leading states in production were 
Oklahoma, California, West Virginia, Texas, Louisiana, and 
Pennsylvania. 

Interstate transportation of gas was greatest from West 
Virginia, Louisiana, Texas, and Pennsylvania; of these the 
greatest was from West Virginia to Ohio.'% Unfortunately, 
natural gas is a limited natural resource and it is likely that 
our known supply will be exhausted in a very few years. 
Other countries producing natural gas are: Canada, Dutch 


10 Commerce Year Book, Vol. I, 1926, pp. 308, 309; Vol. II, 1928, p. 709. 
la In 1928, Venezuela ranked second in production of petroleum. 
115 Commerce Year Book, Vol. I, 1926, p. 311; 1928, Vol. I, pp. 313 and 314. 
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East Indies, Mexico, Hungary, Japan, and Italy. Most pro- 
ducing oil fields yield some natural gas also. 

Minerals utilized in manufacturing.—Of course each of the 
foregoing minerals has its use in manufacturing, either as a 
raw material, or as a source of power. One important metal, 
however, must be considered here, namely iron, as it is one of 
the fundamentals of manufacturing, entering prominently into 
the structure of many of the factory buildings and the ma- 
chinery used, as well as constituting the raw material of per- 
haps the greatest group of manufacturing industries, the iron 
and steel industries. The long story of man’s use of minerals 
in the making of his weapons, tools, and implements begins 
way back in the Stone Age, runs through the Bronze Age, still 
in the prehistoric period, and continues through the Iron Age 
of which he is still in one stage. 

Except in recently fallen meteorites, iron is never found in 
the pure metal, but there are many iron ores. They are, how- 
ever, not of equal value. Like coal, iron ore has a wide dis- 
tribution, but it is produced and smelted on a large scale only 
in a few places where there are favorable conditions. Such 
conditions include: high-grade iron ore in large quantities; 
reasonably near an abundance of coal; cheap transportation 
to markets; and human enterprise. 

More than %o of the world’s iron ore production is in the 
countries in the proximity of the North Atlantic. The United 
States leads again with some forty per cent. France follows 
with about 12%, United Kingdom, about 10%, and Germany 
(before the war) 5 to 20%. Smaller producers are Sweden, 
Luxemburg, Spain, Russia, Algeria, India, Chile, China, 
Czechoslovakia, and Austria. The production of the United 
States in 1926 was 67,623,000 long tons. Of this total over 57 
million tons came from the Lake Superior district, and nearly 
7 million from the Birmingham district.’* The Lake Superior 
district, especially in northern Michigan and Minnesota, con- 
tains by far the most important deposits of the United States. 
The reserves of this district are estimated at about 73% of 


12 Commerce Year Book, 1926 Vol. I, p. 363. 
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the available ore of the United States, and about 95% of the 
low grade deposits. 

Mineral resources in trade and transportation Whether 
one considers the steel structure of steamships, pullman and 
freight cars, steel rails of the railway tracks, or stone and steel 
and concrete of culverts and bridges; or whether one has in 
mind the mineral fuels that furnish the energy and power that 
move the ships, trucks, or trains; or whether one has in mind 
the millions of tons of coal, iron, copper, and other ores that 
make up so large a proportion of the traffic that is carried; 
one must come to the conclusion that mineral resources play 
a most important part in the transportation business of the 
world. 

Likewise, one has only to read the list of exports and im- 
ports of various countries and the receipts and shipments at 
primary domestic markets to realize the high place, either in 
quantity or value, that is occupied by mineral resources and 
products both in the domestic and the foreign commerce of the 
leading countries of the world. 

There is one other way, however, that minerals play a sig- 
nificant part in commerce and that is as money. Money is 
both a medium of exchange and a standard of value, and hence 
is of incalculable importance in facilitating commerce. As gold 
and silver are the great money metals, their part in commerce 
is at least threefold. As money, they facilitate the buying and 
selling. As bullion, they are commercial commodities them- 
selves, being bought, sold, and shipped. And as the quantity 
of gold increases or decreases in any country, it tends, other 
things being equal, to cause a corresponding rise or fall in the 
prices of other commodities. So the abundance or scarcity of 
the supply of the great money metal has a close relation to the 
cost of living. 

The outlook for the future——The immediate prospects for 
mineral supplies in the United States are encouraging. The 
outlook for the more distant future, however, is not so prom- 
ising. For the next few years, our own mineral resources plus 
our imports from well-established sources are sufficient to 
provide for an increasing population with a rising standard 
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of living. But, unless science will find some new source of 
energy not now available, it does not appear that even our 
great reserves of minerals will be sufficient to support perma- 
nently, at present standards, a population as large as we now 
have. 

The United States stands first in the production of coal, 
iron, copper, silver, aluminum, zinc, sulphur, and phosphates; 
and well up in minerals like quicksilver, magnesite, and 
vanadium. We have a strong competitive position and, be- 
sides being so nearly self-supporting in minerals, we can mine 
them, as a whole, and deliver them to the factories at as low a 
cost as any other country. But our consumption of minerals 
has increased even faster than the production. 

Moreover, the world’s consumption of minerals has been 
increasing with remarkable rapidity. While this has con- 
tributed greatly to the rising standards of living during the 
past century, at the same time, it means that to repeat these 
achievements during the coming century will require ever- 
increasing supplies of these important minerals. In some 
cases, the drain on the reserves is already beginning to be felt. 

The danger lies not so much in the possibility of complete 
exhaustion, but in constantly increasing costs. The best ores 
are generally exploited first. To utilize the lower-grade ores, 
to which we eventually must resort, means a tremendous ad- 
ditional drain upon our energy resources, particularly coal and 
petroleum. Whether we extract nitrogen from the air, or 
transport iron ore from Brazil; whether we use copper ore with 
a 20% metal content instead at that haying 50% of metal in 
it; it takes more and more energy to get the same results, to 
say nothing of the increasing production needed for a growing 
population. 

This means an increasing dependence upon power. The 
rate at which our dependence upon the energy resources of 
coal, oil, and water power has increased during the 20th cen- 
tury is astounding. The last century saw a seventy-five-fold 
increase in the consumption of fuels. But, of our total pro- 
duction of oil and coal down to 1929, it is estimated that 78% 
of our coal output and 92% of our oil have been produced 
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since 1900. Likewise 98% of our electric power has been pro- 
duced during the 20th century. 

These facts indicate, somewhat, our rapid pace, and, in 
spite of increasing resort to substitute sources of energy, they 
point to a not distant future of diminishing abundance and 
rising costs of mineral products, which will make it increas- 
ingly difficult to support our present population at our present 
standard of living. 
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It is difficult to get most people to think seriously of such 
future problems. But one may well quote an authoritative 
article on our mineral resources by two members of the Di- 
vision of Mineral Resources of the United States Geological 


Survey: * 
‘*A permanent civilization must learn to balance its energy budget, to col- 


lect each year from the inexhaustible sources of water, wind, and sun as much 
power as it expends. A rational view of our stores of the mineral fuels would 
regard them as a bonus tu be used in acquiring the skill and in building the 
engineering works needed to harness the inexhaustible sources of power.’’ 


13 F, G. Tryon and Lida Mann, 


CHAPTER XIV 
WATER AND ITS UTILIZATION 


Water as an Element in Environment. 


Water essential to life—Perhaps the most striking geo- 
graphical fact, observed when one looks at a globe, is the di- 
vision of its surface into continents and oceans, into land and 
water. At first thought, it is apt to strike one that the land is 
by far the more important, because it is there that most peo- 
ple live and carry on their activities. The importance of 
water as a factor, in our environment, however, is at once evi- 
dent when we reflect that along with sunlight and air, water is 
one of the predominant elements that make life possible on 
this planet. 

In one sense, water is even more important to man than 
food, in that his existence probably would end somewhat more 
abruptly if his water supply were cut off than if he were de- 
prived of food. But, of course, both food and water are abso- 
lute necessities. Man’s food, however, consists chiefly of 
plants and animals and neither of these forms of life can con- 
tinue without water. 

As life has always adapted itself to temperature conditions, 
so through long ages of development both plants and animals 
have likewise become adjusted to definite ranges and limits of 
moisture conditions. Such adjustment is so marked in the case 
of plant life that it has been selected by botanists, agricultur- 
ists, and plant geographers as the basis for a major grouping 
of all plants." 

Xerophytes.—Those plants able to adjust themselves, through 
structures or function or both, to dry conditions of both soil and 
atmosphere during the growing season. 

Hydrophytes——Those able to make adjustments to moist condi- 
tiens of both the air and the soil. 

Pee Buechel, ‘‘The Commerce of Agriculture.’’ 
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Mesophytes—Those better suited to medium moisture condi- 
tions in soil and atmosphere during the growing season. Most of 
the agricultural plants of the world are mesophytes, rice being an 
outstanding exception. 


Consequently the range of moisture conditions of soil and 
air is very important for agricultural crops. Wheat, for ex- 
ample, needs medium moisture conditions of both air and soil 
during its vegetative season, but during the maturing season 
it needs a moderately moist soil but a warm and dry condition 
of the atmosphere. 

Various sciences study water.—The waters of the earth in 
general are the subject of study of a special science, Hydrology, 
but this water may be divided into three parts: (1) that which 
occurs in the atmosphere, (2) that which rests on the surface 
of the solid part of the earth (the lithosphere), and (3) that 
which occurs below the surface of the land. Some of the 
geographical aspects of atmospheric water have been con- 
sidered in previous chapters on climate, so that here we are 
concerned chiefly with (2) and (8) above. 

It may be noted here, however, that geography is not the 
only science having to do with even these divisions of water. 
Various sciences deal with special aspects of water. Thus at- 
mospheric water comes within the province of meteorology ; 
surface water is the principal field of hydraulic engineering 
and is also of interest to geology and other sciences; while 
water below the surface is considered by the geologist; and 
that part of it near enough to the surface to be reached by 
the roots of plants is of special interest to the students of soils 
and agriculture. Nevertheless, water as an element in the en- 
vironment influencing man and his activities, and as utilized 
by him in adapting himself to his environment, is a most im- 
portant geographical factor. 

Classification of water.—Chemically pure water (H2Q) is 
never found in nature, as it is always combined with solids, 
liquids, and gaseous materials, which it holds in solution or 
suspension. So the term, natural water, is used to designate 
water as it exists in or on the earth in its natural condition. 
As the atmosphere, the outer part of the earth surrounding the ' 
ay 
da 
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solid lithosphere and its surface waters, consists predominat- 
ingly of air but contains other materials, including water; so 
the liquid and solid water, or hydrosphere, that rests on the 
lithosphere, contains solid, liquid, and gaseous materials that 
are suspended or dissolved in the water. As in the case of at- 
mospheric water, so surface water may be in liquid or solid 
state, and subsurface water may be either liquid, solid, or 
gaseous. Water frequently passes from the atmosphere into 
the lithosphere and from the lithosphere into the atmosphere. 
Any water discharged from one of these and not received by 
the other remains on the surface until it can be taken into one 
or the other. The frequent changes in the water-holding ca- 
pacity of the air are the chief causes of continual movements 
in both surface and underground water; and the principal rea- 
son for the continual round of evaporation, condensation, and 
precipitation that prevents the attainment of static equi- 
librium in the water of the earth. 

Surface water includes oceans, seas, lakes, rivers, canals, 
and so forth, terms which are of everyday occurrence and 
familiar to everyone. A hydrologist, however, according to the 
systematic method of the natural scientist, would likely give a 
more detailed outline as, for example, the following: 


CLASSIFICATION OF SURFACE WATER.2 


I. Land water: 
A. Surface snow and ice; including glaciers, ice sheets, and other bodies 
of snow and ice that rest directly on the land. 
B. Flowing surface water: 
1. Flowing sheet water. 
2. Streams: 
With respect to origin: 

a. Natural streams—rivers, creeks, and so forth. This class 
can be subdivided according to the geologic history—for ex- 
ample, consequent, subsequent, superimposed, and antecedent 
streams. 

b. Artificial streams—canals, and so forth. 

With respect to permanence: 

a. Perennial streams. 

b. Intermittent streams. 

(1) Spring-fed intermittent streams. 
(2) Surface-fed intermittent streams. 


20. E. Meinzer in U. S. Geol. Survey, Water Supply, Paper 494, p. 16. 
According to some authorities, large permanent ice sheets, such as the ice-cap 
of Greenland, are regarded as belonging to the lithosphere. 
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c. Ephemeral streams. 
With respect to continuity in space: 

a. Continuous streams. 

b. Interrupted streams. 

(1) Intermittent interrupted streams. 
(2) Perennial interrupted streams. 
In relation to subsurface water: 

a. Influent streams. 

b. Effluent streams. 

c. Insulated streams. 

C. Impounded surface water: 
With respect to origin: 

a. Naturally impounded bodies—lakes, ponds, and so forth.. 
This class can be subdivided with respect to the geologic 
agencies that produce lakes and ponds. 

b. Artificial impounded bodies, reservoirs, and so forth. 

With respect to permanence: 

a. Perennial impounded bodies. 

b. Intermittent impounded bodies. 

c. Ephemeral impounded bodies. 

With respect to degree of impounding: 

a. Incompletely impounded bodies: 

(1) Bodies which perennially discharge water as surface 
water. 

(2) Bodies which intermittently discharge water as sur- 
face water. 

b. Completely impounded bodies. These bodies never discharge 
water as surface water. 

In relation to subsurface water: 

a. Influent impounded bodies. 

b. Effluent impounded bodies. 

c. Insulated impounded bodies. 

II. Ocean or sea water. 


The Oceans as a Geographic Factor. 


Size of Oceans.—The oceans comprise about three-quarters 
of the earth’s surface or approximately 145,000,000 square 
miles. Salisbury, Barrows, and Tower state the areas of the 
five great oceans to be about as follows: * 


PAT CEC OGRA eka late syers ere jdisls.ctaisteteue yer cc: 5,200,000 sq. miles 
IndianirOcean iis 2 «ci era svar esas ens Fs 28,000,000 “* “ 
INGEN. "OEE, Rowebo coo on Geo ob O88 35,000,000 *< < 
ishranito. (OeenN "5 Bhd gneuooUuL UE Cone 67,000,000 ** . ¢* 
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Thus the ocean water is not a uniform sheet but consists of 
irregularly distributed oceans of different size and depth, all 
connected, however. Between these oceans are the continents 


3 Salisbury, Barrows, and Tower, ‘‘Elements of Geography,’’ p. 228, 
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in which there are many islands. In fact these continents and 
islands constitute the land surfaces, or land, which is really 
that part of the lithosphere not usually covered with liquid 
water.‘ The shore lines, or lines of contact between land and 
water, are very irregular, particularly in the northern hem- 
isphere, where the land area is indented by many bays, har- 
bors, and even great inclosed seas. 

The oceans cover a very much larger area in the southern 
hemisphere than in the northern. In fact they completely en- 
circle the earth at 60° south latitude, hence the name Southern 
Ocean is often given to the ocean waters south of that paral- 
lel (60°S.), that is, to the Antarctic Ocean. A picture or map 
of a globe with New Zealand approximately at the center 
shows so preponderating an area of ocean water that the 
hemisphere, so depicted, is called the water hemisphere. (See 
Fig. 65.) 

The high proportion of water to land in the southern 
hemisphere and the so-called water hemisphere has very 7m- 
portant consequences, for example, in the way of climatic in- - 
fluences and in the matter of the isolation of peoples and 
regions in this part of the world. The great distances of these 
regions from the great centers of population, production, and 
markets of Europe and North America have seriously affected 
transportation costs and other things, such as the frequency 
and extent of commercial and social intercourse and contacts, 
which mean so much for civilization. 

Ocean conditions.—The ocean basins vary in depth from a 
few feet in many places near the land to more than 31,000 feet 
in others. The average depth of the ocean water is nearly 
13,000 feet, or about two and a half miles. The areas which 
are far more than the average depth are called deeps. In the 
northern Pacific, near the Ladrone Islands, soundings have 
recorded a depth of 31,614 feet, or more than the height of the 
highest mountain, Mt. Everest in the Himalaya Mountains, 
which is 29,002 feet high. In the Atlantic Ocean, north of 
Porto Rico, Blake Deep is 27,366 feet in depth. These great 


4The science which makes a systematic study of oceans and ocean basins 
is called oceanography, 
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deeps, however, occupy areas as limited perhaps as the high 
mountains; and around the continents in most places there 
exists a broad platform 600 feet or less in depth called the 
continental shelf. (See Fig. 135.) This continental shelf with 
its relatively shallow water is of great importance to man. 
For example, there are found there, some of the great fishing 
grounds of the world, notably those of the Newfoundland 
Banks and of the North Sea. 

Some of the areas over the continental shelf are known as 
seas ; namely, the North Sea, mentioned above, the Baltic Sea, 
and the English Channel. Seas may be distinguished as (1) 
marginal, (2) continental, and (3) inland seas. The first are 
located at the edge of great ocean basins with which they com- 
municate over ridges in the ocean bottom, and through straits 
deep and wide enough to permit the seas to share, consider- 
ably, the life of the ocean basins. The following are marginal 
seas: the North Sea, the Caribbean Sea, and the Sea of Japan. 
Continental seas extend more deeply into the continents and 
connect with the ocean only through narrow openings of but 
little depth. Examples of these are: the Baltic, the Black, 
and the Mediterranean Seas. Inland seas such as the Caspian 
and the Aral are very similar to lakes. Conditions of seas are 
so different from oceans that the laws regulating the distribu- 
tion of temperature, density, currents, and so forth, of oceans 
cannot be said always to apply in the same way to seas. 

The total volume of the ocean water is some fifteen times 
that of the land, that is, the volume of the land above sea 
level, as the mean elevation of the spherical surface of the 
ocean is called. It is said that if all this land above sea level 
were dumped into the sea, the level of the water would rise 
approximately 650 feet. 

Salinity of ocean waters.—Differing from most of the land 
water, the ocean water is decidedly salt. While this salt 
constitutes only from 3.3% to 3.7% of the whole of ocean 
water, so much larger is the volume of the oceans than that 
of the lands, that if all the salt dissolved in the oceans were 
spread over the land it would make a layer over 400 ft. thick. 
Besides the common salt in the ocean, there are small per- 
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centages of other solids. In fact, nearly all other substances 
found in the earth’s crust are found in very small proportions, 
in the dissolved mineral matter of the ocean. The proportion 
of this matter, which is salt, is about 78% in the average ocean 
water. Of course this salinity differs in different parts of the 
ocean and also in the various seas. The water of the Medi- 
terranean Sea, for example, is much more salty than that of 
the ocean. 

Oceans and climate.—Oceans are important modifiers of 
climate. The distribution of their surface heat is important in 
the explanation of climate. Near the equator the surface 
water of the ocean is slightly warmer than the mean tempera- 
ture of the air. This advantage, however, disappears near the 
tropics of Cancer and Capricorn; but from 40° of latitude on, 
the water regains its advantage in heat and so the ocean is 
an important source of warmth right up to the polar regions.® 
In general, the temperature of the ocean decreases from the 
surface to the bottom. Below a thousand fathoms (6000 ft.) 
it is nearly everywhere less than 37° F. and this decreases 
slowly almost to 32° ¥. This uniformity is probably due to 
a free circulation of water at great depths. 

Ocean movements.—Differences in temperature in ocean 
water cause movements to start. The warmer water of the 
tropics is relatively light and so floats, as it were, while that 
of the colder regions, being heavier, settles down and warmer 
water takes its place. This is one of the causes of ocean cur- 
rents and one reason why the surface water changes tempera- 
ture so slightly. The importance of the circulation of ocean 
waters at great depths can only be suspected, but it is ap- 
parent at the surface where currents exist strong enough to 
carry ships out of their courses. 

Ocean currents form separate systems in the various ocean 
basins with a swirl in opposite directions in the northern and 


5 MARTONNE gives the following figures: 
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the southern hemispheres; the deflection, due chiefly to the 
earth’s rotation, being to the right in the former and to the 
left in the latter (Fig. 34). The friction of the trade winds 
on the surface waters is the chief cause of ocean currents. 
This is evidenced by the fact that the equatorial currents 
swing to the north in the northern summer, and to the south 
in winter as the position of the equatorial belt of calms shifts. 
Moreover, the currents of the Indian Ocean reverse their direc- 
tion with the seasonal change of the monsoon winds. 

The chief importance of the ocean currents lies in their 
influence upon climate. They make either warmer or cooler, 
portions of the ocean surface, the air over them, and (through 
the influence of winds) the adjoining lands. Thus polar cur- 
rents deflected to the west make adjoining east coasts colder, 
as that of Labrador; while warm currents passing poleward 
from the tropics are deflected toward the east, thus warming 
the west coasts of lands like southern Alaska. 

Formerly, in the days of sailing vessels, ocean currents 
were of great assistance to the ships, which, when possible, 
sailed with the currents. Thus, in colonial days, the great 
ocean swirl in the north Atlantic was utilized by New England 
traders in voyages to England, from there to France, Spain, or 
Portugal, and the Canary Islands, or sometimes, to the African 
coast for slaves, and then across the Atlantic again to the 
sugar plantations of the West Indies. The return voyage to 
New England would be made with stops perhaps at the 
Carolinas or Virginia which were in line with the course of 
the Gulf Stream. Modern great steamships are more inde- 
pendent of ocean currents, but the latter still retain consider- 
able commercial importance. 

Tides, too, have an important bearing on commerce, in that 
the entrances to many harbors are sufficiently shallow so that 
the high tides are of great assistance to vessels coming in or 
going out: The wavelike rising and falling of the surface of 
the ocean water, which constitutes the tides, is caused chiefly 
by the attraction of the moon, but partly also by that of the 
sun. Since two tidal waves are formed, one on the side of the 
globe next the moon and the other on the opposite side, along 


366 ENVIRONMENTAL BASIS OF SOCIAL GEOGRAPHY 


most coasts the tide rises and falls twice a day, or rather every 
24 hours and 52 minutes. 

It is particularly noticeable along low coasts, rising for 
some six hours, advancing up the shores like a river overflow- 
ing. This is the flood tide. Then the falling or ebb tide 
begins and the waters recede. Sometimes the high water mark 
may be five or six miles further inland than the low water line. 
These ebb and flow tides are, of course, due to the rising and 
falling of the ocean surface as the moon revolves about the 
earth. The ranges vary, however, from day to day. The 
maximum, called the spring tide, occurs about every 15 days, 
at the time of the new and full moons; while the minimum 
or neap tide comes at the first and third quarters of the moon’s 
phases. 

The tidal currents in rivers like the Hudson, the Thames, 
the Mersey, the Elbe, and the Gironde, sweep out sediment 
brought down to the ocean by these rivers, and thus aid 
navigation and help make their great estuaries suitable for 
ports; as, New York, London, Liverpool, Hamburg, and Bor- 
deaux. Continental and inland seas are very little affected 
by tides and therefore they have no estuary ports. The great 
Rhone River of France empties into the Mediterranean, the 
greatest of continental seas, but its great port, Marseilles, is 
not within the mouth of the Rhone, but near-by on the sea- 
coast. 

In some localities, as, for example, in the estuary of the 
Seine, large power plants have proved successful in utilizing 
the energy of rising and falling tides; and the immense 
volume of water so moving, together with its great regularity 
of movement, indicates that the future will see a remarkable 
development in the harnessing of tidal power in favorable 
locations. A French project of this kind is contemplated near 
Brest, where a great estuary has tides with a range of thirty- 
five feet. Another, in England, considers damming the Severn 
River where may be obtained a power production estimated 
equal to the hydroelectric output of Niagara. 

Waves constitute another movement of ocean waters that 
is of geographic importance. They are caused by the friction 
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of wind on the water surface. In the open ocean, waves do 
little more than cause the surface to rise and fall, lifting and 
lowering vessels, for example, but not injuring them except 
when a violent gale may toss ships about, sometimes sinking 
small ones or damaging large ones. When waves reach the 
coasts, however, they lash the shores, often with much fury. 
At times, destructive waves may cause much damage to ports 
and shipping in the harbors, as was the case at Galveston, 
Texas, in September 1900. Usually, however, the work of 
waves along shore spends itself in washing the sand of the 
beach back and forth; in wearing away the cliffs of rocky 
shores; in grinding to sand or sediment the rock fragments 
thus torn from the cliffs; and in washing ashore this sand, 
thus, for example, constructing bathing beaches; or distribut- 
ing it along the shore in spits or bars that may form or block 
harbors. In either case the result is of geographic importance 
to commerce. The harbors of the middle and south Atlantic 
coast of the United States are good examples of those hard to 
keep open and navigable, on account of the sandy materials 
of the coast being continually shifted by the action of waves 
and currents. 

Oceans and transportation.—The oceans are of great im- 
portance as a source of food for mankind, and this use is the 
basis of the big fishing industries in various parts of the world. 
No doubt, as world population increases and agricultural land 
becomes relatively scarcer and more costly, people will depend 
more and more upon the vast ocean for food. But at present 
that use of the ocean is far surpassed by its importance as the 
world’s great highway for foreign commerce. 

There was a time when the oceans were barriers between 
nations and races. Probably no greater change in geographic 
relationships between man and his environment, within his- 
toric times, can be mentioned, in the case of any other en- 
vironmental factor, than that which has transformed the ocean 
from a great barrier between peoples to a world highway for 
the transportation of people and commodities; a means of 
communication of ideas, influence, and knowledge. This 
change has been due to human initiative and activity, a re- 
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markable instance of the importance of the human factor in 
geography. 

The importance of the oceans in commerce and transpor- 
tation is indicated by the figures showing the value and desti- 
nation of the exports, together with the value and sources of 
the imports of the United States for the calendar year 1927, 
as may be seen in the following table. 


TRADE OF CONTINENTAL UNITED STATES WITH FOREIGN 
COUNTRIES AND WITH OUTLYING POSSESSIONS® 


To ForEIGN 4¥or 10h, th 
Tora CouNTRIES POSSESSIONS 

HE XpOnts mame: $5 , 056,085,000. . .$4, 782,922,000. . .$273 , 163,000 
From ForREIGN From U. 8. 

CouUNTRIES POssEss. 

[BEN OPAUE 2 oo oa o oo oc 4,420,638,000... 4,046,224,000... 374,414,000 
With ForrIGN Wirs U. S. 

CouNTRIES PossEss. 

Motalaliracdemaaersre $9 ,476 , 723 ,000.. .$8,829,146,000... 647,577,000 


By far the larger part of this total trade of nearly ten 
thousand million dollars went over the oceans, in ocean-going 
vessels. The trade which was carried on with the outlying 
possessions of the United States, of course, was ocean-going 
trade, for these outlying possessions are the Philippines, 
Alaska, Hawaii, Porto Rico, the Virgin Islands, Guam, and 
American Samoa; all of them distant, some of them on the 
opposite side of the globe. 

About 15.5% of our exports to foreign countries in 1926, 
however, went to northern North America and 8.9% to 
southern North America, and of course, much, but not all of 
this went overland, for here we have our two neighbors Canada 
and Mexico. Likewise 10.9% of our imports from foreign 
countries came from northern North America, and 11.9% from 
southern North America. The distribution of our 1926 for- 
eign trade by continents, however, will give a somewhat better 
idea of the relative distances over the ocean traversed by the 
bulk of the commodities composing our foreign trade. 


6 Commerce Year Book, 1926, p. 127; published by the United States De- 
partment of Commerce. Ibid., 1928, Vol. I, p. 128. 
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FOREIGN TRADE OF THE UNITED STATES BY CONTINENTS AND 
GREAT TRADE REGIONS IN 19267 


GRAND Divisions EXPORTS IMporTS 
N Value’ % Value® % 

HALT OD Gece eae ed tyne he Mins od $2,310 48.0 $1 , 286 29.0 
North America 

INorthern teense es oe 748 ay 85) 486 10.9 

SOUTH ag An essa acs dan ee oa 429 8.9 526 11.9 
ASS, Ogg fect ted Ora tee Mec eyaeth we nb. | a5. 565 TL 7 1,401 Sl 
OULCHEEATT Cir Cae een nine 444 On? 568 1.8 
Ocean anes. Cemeing nse Neue. 5 oe 213 4.4 68 ibs 


Thus it is seen that 48% of our exports crossed the Atlantic 
to Europe, while 29% of our imports came from Europe, and 
31.6% of our imports came all the way from Asia. It should 
not be forgotten, moreover, that these figures indicate the 
ocean-going trade of the United States alone, and that only 
for one year. It is only when we think that such use is made 
of the ocean by the United States year after year, and like- 
wise by other great countries, to say nothing of the small ones, 
that we begin to realize somewhat the great and constantly in- 
creasing importance of the ocean in trade and transportation.°® 
(See Figs. 102 and 103 for the geographical distribution of our 
foreign trade in 1928.) 

The water-borne exports of the United States in 1926 
amounted in weight to 68,140,000 tons and the imports to 
44 686,000 tons. Of this tonnage 64% of all imports and 52% 
of all our exports were handled in our Atlantic ports.”° 

The international trade of the United Kingdom in 1926 
consisted of exports valued at $3,777,000,000, in round num- 
bers, and imports of $6,038,000,000. Even Australia, 
nearly opposite us on the globe and in the midst of the water 
hemisphere, had that year $640,000,000 of exports and $770,- 
000,000 of imports.” 


7 Commerce Year Book, 1926, p. 112. 

8 Six figures omitted: thus our exports to Europe in round numbers were 
2,310 million dollars. 

9 Besides the use of the ocean in foreign trade, the United States, as well 
as other countries, utilizes the oceans and seas in carrying on an immense 
coast-wise trade between home ports. 

10 Commerce Year Book, 1926, Vol. II, p. 588. 

11 Commerce Year Book, 1926, Vol. I, pp. 615, 616, 622. 
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On June 30, 1926, the world’s merchant marine, measured 
in terms of steel, steam, and motor vessels (not counting 
U.S. and Canadian Great Lakes tonnage and Philippine Island 
tonnage) was 57,844,000 gross tons. Tonnage means space 
measurement, 100 cu. ft. being called one ton. The world’s 
transoceanic and interoceanic shipping services in 1925-26 
were almost wholly carried on by 5575 ocean steamers, each 
of 4000 gross tons or over, and aggregating 22,210,000 net 
tons.” 

In the year 1927-28, the world tonnage, including all ves- 
sels of 100 gross tons and over, sailing, steam, and motor, con- 
sisted of 32,175 vessels of 65,192,910 gross tonnage.*® 


The Utility and Control of Inland Water. 


The ocean as the source.—A final consideration of the 
importance of the ocean to man is the fact that it supplies 
almost all the water which is found on, in, or under the land. 
By means of the sun’s heat, water is evaporated from the 
ocean, which covers three-fourths of the earth’s surface; the 
wind carries much of this water vapor over the land, where 
condensation, due to cooling, results in precipitation of at- 
mospheric water; as, rain, snow, sleet, hail, dew, or frost. 
Some of this water, thus precipitated, is again evaporated and 
later precipitated again. So the water originally evaporated 
from the ocean may be evaporated, condensed, and precipi- 
tated several times before it is again returned to the ocean 
through the streams. 

The classification of the inland water.—The extent of this 
precipitation on the land, of course, varies in different climatic 
regions, but the quantity of water precipitated in humid 
regions is enormous. In the United States, with a mean an- 
nual rainfall of about 30 inches, the total quantity of water 
falling upon the United States, including the water surfaces, 
has been estimated as 215,000,000,000,000 cubic feet. Ex- 
pressed in units of weight, this would be approximately 
6,718,750 times a million tons. Or, to put it in another way, 


12 Commerce Year Book, 1926, Vol. I, pp. 615, 616, 622. 
13 Merchant Marine Statistics, 1927, p. 67. 


WATER AND ITS UTILIZATION 373 


the rainfall in the United States each year is about equal in 
volume to ten Mississippi Rivers. Of this enormous precipita- 
tion in the United States, over one-half is east of the 95th 
meridian. 

Of course, not all this great precipitation becomes finally a 
part of the inland water, for a considerable portion of it is soon 
evaporated. The amount of it which so disappears depends 
upon various factors, such as temperature, wind movement, 
vapor tension, altitude, nature of the surface, vegetation, and 
so forth. For the United States, McGee estimates that about 
one-half soon evaporates and so is almost directly returned to 
the atmosphere. He further estimates that perhaps one-sixth 
is consumed by the plants or goes far enough below the sur- 
face to join the underground water, the subsurface water, or as 
it is commonly called, the ground water. The remaining one- 
third, according to McGee’s estimate for the United States, 
passes into the streams, rivers, and lakes, and finally, for the 
most part, into the ocean. The last two divisions, or the real 
inland water, then may be classified somewhat as follows: 


INLAND WATER 


A. Surface water. 
1. Impounded. 
a. Lakes and ponds, 
b. Reservoirs. 
2. Flowing. 
a. Rivers and creeks. 
b. Canals. 
B. Subsurface water. 
1. Ground water. 
2. Between ground water and surface.14 


Inland waterways used for navigation.—Lakes, rivers, and 
canals are much used for commerce and transportation. This 
is especially true in somewhat backward countries like Brazil, 
China, and Russia, which have great navigable rivers but not 
many railways developed. But great use is made of inland 
waterways, also, in advanced countries such as England, 
France, Germany, Holland, and the United States. 

14 Bowman divides this underground water above the water table (top sur- 


face of the ground water’ into two classes called SEY water and hygro- 
scopic water. ‘‘Forest Pliysiography,’’ p. 44. 
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Brazil, for example, has the wonderful Amazon, extending 
from the Andes to the Atlantic, a distance of 4000 miles, and 
discharging such a volume of water through its hundred-mile- 
wide mouth that the muddy waters of its powerful current 
are visible 200 miles out in the Atlantic. This great river, 
with only a 35 ft. fall in 2000 miles, has a channel depth of 200 
ft. as far up as the mouth of the Rio Negro, and of 100 ft. 
that much farther up. Ocean-going vessels go up the Amazon 
to Iquitos, Peru, 2300 miles from the ocean, while steamers 
with but 14 ft. draft can go 480 miles beyond Iquitos. The 
Amazon has 14 tributaries as long as the Rhine, and one as 
long as the Mississippi. With these and innumerable smaller 
tributaries, the Amazon drains an area half as large as Europe. 
Up and down this river and its large tributaries, regular lines 
of steamers are constantly carrying out rubber, cocoa, Brazil 
nuts, cabinet woods, and other products of the region; and 
bringing in merchandise and supplies from other parts of 
Brazil and from foreign countries. 

In Russia, the Volga is navigable for 2000 miles from its 
mouth to the shore of the Caspian Sea, the world’s largest 
inland sea, or lake. The Volga is connected by canals with 
rivers emptying into the Baltic, the White, and the Black seas. 

China, the world’s most populous country, has the Yangtze 
its principal river, as long as and bigger than our own Missis- 
sippi. No other river in the world furnishes commerce and 
transportation to so many people as the Yangtze, Near its 
mouth is Shanghai, China’s chief commer@ateore Six hun- 
dred miles up this river is Hankau, a great inland city acces- 
sible to ocean steamships; while large river steamers ascend 
another 400 miles to the rapids to the 400 mile gorge that the 
Yangtze has cut through the mountain ranges that separate 
the plains of central and eastern China. The wide, fertile 
and populous plain, through which the Yangtze flows from 
the rapids to the delta at its mouth, is intensively cultivated 
and supports many cities and towns; while, above the gorge, 
the river serves the most populous and productive of China’s 
18 provinces, the province of Szechnan with its 40 or 50 
million people. The trade of the upper Yangtze is: handled 
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by 8000 junks and 250,000 river men. The Hwang is another 
great commercial river of China, but it is not the important 
commercial artery that the Yangtze is. In fact, no other 
country has a river so vital to its commerce as the Yangtze 
is to China. : 

-In Egypt the Nile, navigable for 2900 miles, is still the 
main artery of traffic. In India, the second most populous 
country of the world, the great Ganges River, whose broad and 
fertile valley contains nearly half the country’s people, was 
the main highway of commerce and transportation until the 
English constructed the railroads. Since then, navigation has 
greatly declined on the Ganges. 

In Germany, the Rhine has always been an important com- 
mercial artery, as also in Holland. Its importance to man 
is suggested by the 467 cities and villages that dot its banks. 
But the Elbe, the Weser, and a great system of canals also 
aid in providing Germany with a great system of inland 
waterways. So also may be cited the commercial importance 
of the Rhone, the Garonne, the Loire, the Seine, and the canals 
of France; and the Thames, the Mersey, the Clyde, and the 
Manchester Ship Canal of Great Britain. 

In New York State there is the Hudson, used more for 
navigation than any other river in the United States, except- 
ing possibly the Ohio River. Occupying a drowned valley, 
the Hudson is traversed by ocean tides for 170 miles to Troy, 
and its naturally good channel has been improved by the 
government so that ocean-going vessels can go far inland, 
while the largest of them can find anchorage within its mouth 
at the docks of New York City. The Mississippi has 16,000 
miles of navigable rivers, being surpassed, naturally, only by 
the Amazon and its tributaries. Its use for commerce, once 
great, has declined since the advent of the railroads, but 
promises increased importance in the future. Altogether, the 
rivers of the United States include some 25,000 miles of rivers 
now navigated, and as many miles of streams that can be 
made navigable. 

Besides these 50,000 miles of rivers we have over 2000 
miles of canals, including the Erie Canal, the “Soo,” and 
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others; while along our Atlantic and Gulf coasts are 2500 
miles of bays and sounds which can be connected by canals. 
These would total perhaps another thousand miles. Finally, 
_ we have the five Great Lakes, four of which we share with 
Canada. These lakes constitute the world’s greatest inland 
waterway. ‘Their combined length is 1410 miles, the four on 
the boundary being 1075 miles long. Including the St. 
Lawrence River, these lakes provide an inland waterway of 
2000 miles from Duluth to the Atlantic. (See Fig. 104.) 

In 1925, our inland waterways carried tonnage totaling 
204,569,000 tons. Of this, there passed through the Detroit 
River alone, connecting Lake Huron and Lake Erie, over 
90,400,000 tons. In 1926 the total tonnage on our inland 
waterways was 217,000,000 tons, an increase of 6% over 1925." 

During 1926, studies of the proposed improvements of the 
Great Lakes-St. Lawrence waterway were completed; and the 
United States St. Lawrence Commission concluded that there 
was imperative need for such a shipway to the sea, for the 
relief and development of the interior of the continent; and 
that the shipway should be constructed on the St. Lawrence 
route, provided that suitable agreement can be made with 
Canada. The joint board of engineers reported that the 
scheme from an engineering viewpoint is practicable, and that 
probably in seven or eight years from the time of beginning 
active work, the waterway could be opened to navigation. 
Early in 1927, the U. S. Dept. of Commerce reported the 
results of its economic survey of the Great Lakes-to-ocean 
waterway projects, and this was favorable to the St. Lawrence 
route. It is to be hoped that Canada and the United States 
can get together, and that this projected great improvement 
in North America’s unrivaled inland waterway may soon be- 
come a reality. 

Inland water utilized for fish and minerals.—Most of the 
world’s supply of fish comes from the ocean, where such great 
fishing grounds as those of the Newfoundland Banks and the 
North Sea are the bases of great fishing industries. However, 
14 Commerce Year Book, 1926, Vol. 1, p. 609. Commerce Year Book, 1928, 
Vol I, p. 613. 
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inland waters, especially those of large countries like the 
United States and Russia, not only offer opportunity for much 
fishing for sport and recreation, but also support extensive 
fishing on a commercial basis. 

In the United States, the Great Lakes and many smaller 
lakes yield whitefish, trout, herring, and so forth, the most 
valuable of which as to quantity are the whitefish. Then, 
centered in Chesapeake Bay are oyster fisheries of great value, ’ 
and on the Pacific coast particularly the salmon catch, the 
basis of a great canning industry, is in part at least attributable 
to inland waters. Many of the salmon are caught in rivers 
notably the Columbia, which the fish ascend to their spawn- 
ing grounds. In Russia, the fisheries of the Caspian Sea and 
rivers like the Volga and the Don are of great importance and 
value particularly because of the abundance of sturgeon in 
those waters. The most important fishery import from there 
is caviar, or sturgeon roe, prepared as a condiment. 

Minerals are not found to any extent in fresh water lakes 
and rivers, but other inland waters often furnish salt, potash, 
peat, medicinal salts, and mineral waters, the last item run- 
ning into an annual sale value of approximately $10,000,000 
in the United States alone. Swamps sometimes supply peat, 
a sort. of half-mineral fuel, and salt lakes are an important 
source of common salt, such as is obtained by evaporating 
the water of the Dead Sea and of Great Salt Lake, and in 
some instances, such as in various little lakes in western 
Nebraska, more valuable minerals, like potash, are thus ob- 
tained. 

Inland waters as a source of water power.—In heavily 
timbered regions, streams are often used as an economical 
means to float logs from the forest to the saw mills, while 
water power, where sufficient rainfall and elevation are com- 
bined, is one of the most economical sources of energy. Water 
power developments on a large scale are already in use in 
favorable locations, such as the Alps in Switzerland, Italy, and 
France, the mountains of Norway and Sweden, the Southern 
Appalachians, and the Cascade Mountains in the United 
States. (Figs. 105 and 106.) Many others are in successful 
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economical operation; as, on the Susquehanna River in Penn- 
' sylvania, the Dix River in Kentucky, and at Niagara Falls in 
New York, but as yet the developed water power from inland 
waters is only a small but increasing fraction of the possible 
water power. Thus the great dark continent of Africa, with 
its big rivers, as the Congo, the Niger, the Nile, and the 
Zambezi, rising on the high inland plateau in the region of 
heavy tropical rainfall, has enormous potential water power 
resources, but little is as yet developed. Africa is estimated 


Photo by Hoyt, U. S. Geol. Survey. 
Fig. 105.—Typical Power Scene. 


to possess over 40% of the world’s total potential water 
power.’ (See Fig. 73.) 

In nearly all countries, most of the water power developed 
is used to generate electricity. Of the countries for which 
accurate data is available, the United States has the greatest 
extent of developed water power; Canada comes next; while 
Italy ranks third, followed by France, Norway, and Switzer- 
land in power actually developed. The use of water power 
is continually growing. For example, in public utility electric 
plants, including electric railways, in the United States as 


15 Commerce Year Book, 1928, Vol. I, p. 715, gives for Africa potential 
water power of 190,950,000 horse power, with only 13,680,000 h. p. developed. 
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reach of the St. Lawrence River would 
have to be developed jointly by Canada 
and the United States. One-half of this 
possible development has been cred- 
ited to New York in the diagram at the 
right. The Niagara project is on the 5-MONTANA 
basis of maintaining adequate scenic : 
protection and merely developing 
water not needed for ice flushing 
and scenic effect. 
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The potential water power is the 24 hour 
horsepower available 90% of the time at 
an over-all efficiency @f 70% at all devel- 
oped or undeveloped sites. The installed 
capacity of water wheels at the developed 
sites is about twice the 24 hour horsepower 
available 90% of the time, so that these in- 
Stallations utilize about 6 of the 38.1 mil- 
lion total potential water power. Data from 

U.S. Geological Survey. 
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shown by the Census, of the total horsepower of prime movers 
installed, about one-fourth was operated by water power in 
1922, and three-fourths by fuel power. On the other hand, 
twenty years before, in 1902, the hydroelectric equipment 
represented only 15% of the total, but in 1926 the proportion 
developed by water power was 35.3%. (See Fig. 101.) 

Distance from the point where the current is to be used, 
the first cost of harnessing the water power, and irregularity 
of stream flow are factors limiting its development. (See Fig. 
107.) While the United States still has immense potential 
water power undeveloped, its production is thus limited to 
favorable geographic regions, therefore fuel will probably con- 
tinue, for some time, to be the chief source of power used. 
The following table shows the estimates of potential and de- 
veloped water power for certain countries for which statistics 
were available in 1926.”° 


WATER-POWER ESTIMATES FOR CERTAIN COUNTRIES, 1926 
TotaL Resources AMOUNT DEVELOPED 
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Water for agriculture and irrigation.—Since plants consti- 
tute the basis for agriculture, and water is a necessity for 
plant life, it follows that a very close relation must exist be- 
tween agriculture and water supply. All are familiar with 
the importance of rainfall to agriculture, but it is by evapora- 
tion that water vapor gets into the air and thus is the source 
of rainfall. Evaporation is significant to agriculture in other 
16 Commerce Year Book, Vol. II, p. 715. 
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ways. Where evaporation is high it usually takes more rain- 
fall for grass and crops, than where the evaporation is less. 
Such a result of evaporation differences is strikingly illustrated 
by the conditions in various parts of the Great Plains of the 
United States and Canada. This is well brought out for 
example, in the following paragraph from Buechel:” 


The Edwards Plateau section in Texas has a rainfall of 20 to 
25 inches; its native vegetation is mainly mesquite and desert grass 
savanna and the main industry is grazing. The High Plains coun- 
try of the Panhandle has a rainfall of 15 to 23 inches; but the native 
vegetation is short grass, chiefly buffalo and grama, and the main 
industry is grazing with dry farming. Farther northward, where 
evaporation is less, as in eastern Montana, a rainfall of 10 to 15 
inches produces a typical short-grass vegetation. Still farther north 
in Canada, 10 to 15 inches of rainfall gives a zone of tall grasses and 
dark colored soils, this belt being the center of wheat production 
in western Canada. Beyond the tallgrass region, to the north with 
a rainfall of only 10 to 12 inches, is a zone of coniferous forest 
which, taken as a whole, is a non-agricultural region owing to its 
climate, topography, and soil. 


The great quantity of water needed by plants.—The 
amount of water needed by growing plants is much, greater 
than the amount of dry vegetable substance produced. 
Generally it is from 50 to 900 times the weight of the dry 
substance. Water is taken up from the soil by plant roots, 
is circulated through the plant, and most of it is vaporized 
or “breathed” out, so to speak, from the pores of leaf and 
other vegetable surface, in the process, called by botanists 
transpiration. In this way, a considerable quantity of the 
subsurface water finds its way back into the air. That it 
amounts to a large part of the annual rainfall in many parts 
of the temperate zone is indicated by the following figures 
showing the normal seasonal transpiration for the north 
central part of the United States.** 


17 Buechel, ‘‘The Commerce of Agriculture,’’ p. 33. 
18 Meyer, ‘*Elements of Hydrology,’’ p. 262, These figures mean, that 
many inches depth of water over the whole area occupied by each form of 


vegetation. 
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Since much of the precipitation is evaporated very quickly 
and a large amount is thus utilized in plant transpiration it 
follows that unless there is considerable rainfall there may be 
little or none left of the run-off, or that part of the water 
which by direct surface flow or by seepage finds its way into 
streams and so finally back to the ocean. In a very general 
way, it may be said for the United States that the demands of 
evaporation and transpiration require from about 15 to 25 
inches of precipitation per year. Consequently, as some por- 
tions of the United States do not have that much annual rain- 
fall it comes about that sufficient water for the successful 
growth of agricultural plants can be obtained only by artificial 
means, that is, by irrigation. The same is true in arid and 
semiarid regions elsewhere. 

Importance of irrigation—Unfortunately, in the arid 
regions where agriculture can be carried on only by irrigation, 
there is likely also, from the very nature of things, to be a 
rather limited source of supply of water for irrigation. As 
population increases these water resources become more and 
more valuable and lest they be monopolized for the benefit of 
a few, or be wasted, methods of control and conservation 
become important. 

Trrigation is advisable in agriculture for the best results 
whenever there is less than 20 inches, or when there are fre- 
quent droughts during the season for growing the crop. It 
was practised by the ancients thousands of years before Christ, 
for example, in Egypt, Assyria, Persia, India, and China. 
Some of those countries still have very large areas under irri- 
gation. In Jndia, which leads the world now in the extent of 
its irrigated areas, there are some 50,000,000 acres under irri- 
gation, three times as much as in the United States. In Peru, 
large irrigated plantations produce much of the sugar of the 
country. The sugar crop makes up half the total value of 
the exports from the country, and if they could get sufficient 


Fig. 108.—The Utilization of Water for Irrigation. 
Upper.—The storage dam of the Orland project, California. 
Middle.—The desert. (Photos by the U. S. Reclamation Service.) 
Lower.—The desert reclaimed. (Photo by U. S. Bureau of Agricultural 
Economics.) 


385 


386 ENVIRONMENTAL BASIS OF SOCIAL GEOGRAPHY 


water for irrigation much more of both these products (sugar 
and cotton) could be raised. Irrigation is practised also in 
Argentina, Spain, Italy, Egypt, China, Australia, the United 
States, and elsewhere. 
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Map by U. 8S. Reclamation Service. 
Fig. 109.—Irrigation Projects in the United States. 


Its importance is very great, for it makes available a great 
resource which otherwise would be of little value. Jrrigated 
lands often have relatively high values. Several reasons may 
be given for this: (1) Arid lands are likely to be rich in the 
mineral elements necessary for plant growth, as these have 
not been leached out of the soil by rainfall; (2) just the right 
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amount of water needed for the crop growth can be furnished 
by irrigation, and at the time when it is needed; (3) in many 
irrigated regions, as in the warmer parts of the United States, 
two or more crops can be raised on the same land in a single 
year; (4) as the water is turned over the land and only occa- 
sionally is there much precipitation, there is but little erosion. 
In the United States, the crops raised by irrigation include 
grains, hay, alfalfa; truck, as onions, potatoes, beets, peas, 
lettuce, and other vegetables; fruits, as apples, peaches, prunes, 
oranges, and lemons; berries and nuts, such as walnuts, pecans, 
and so forth. A division of the United States Government, 
the Bureau of Reclamation, is devoted to the utilization of arid 
lands by irrigation. (See Figs. 108 and 109.) 

Other uses of inland water.—Besides the importance of 
lakes in modifying temperatures, thus facilitating the growing 
of grapes and other fruits susceptible to the dangers of frosts; 
inland waters are an important source of moisture as much 
evaporation takes place from their surfaces. Then, too, they 
contribute much to the recreation, health and happiness of 
large numbers of people. (See Fig. 110.) Mineral springs, 
such as those of Carlsbad, and the Hot Springs of Arkansas 
and Virginia are resorted to by hundreds of people every year. 
Glaciers and geysers annually contribute to the pleasure and 
inspiration of thousands. 

The importance of lakes and rivers as pleasure resorts is 
evidenced by the thousands of summer cottages along the 
shores of hundreds, of lakes and rivers as well as by the many 
bathing beaches, dancing pavilions and amusement parks 
which mark these same shores in increasing numbers each 
year. 

Of course inland waters have some disadvantages. For 
example, they often are barriers to travel and transportation. 
It takes time and energy to go around a lake, or up or down 
a stream to find a ford; and it costs money to build bridges 
and culverts or operate ferries. Then, too, floods are often 
destructive to life and property and thousands of people are 
thus annually rendered homeless, while thousands of dollars 
are required in flood prevention and reparations. (See Fig 59.) 


Fig. 110.—Glaciers and Geysers Useful for Recreation. 


Upper.—Tourists snowballing on the Lyman Glacier, Chelan National 
Forest, Washington. (Photo by courtesy U.S. Forest Service.) 

Middle.—Chenego Glacier, Prince William Sound, Alaska. (Photo by 
Moffit, U. 8. Geological Survey.) 

Lower.—Pohuta Cauldron, in the famous geyser district of North Island, 
New Zealand. (Photo by courtesy of the New Zealand Government.) 
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But all these disadvantages, disutilities, as the economists 
might say, of inland water are far outweighed by just one 
utility of this great natural resource; namely, its use as water 
supply. This is, most will agree, the highest use of inland 
water. If there arises a conflict between its use for water 
supply and its use for any other purpose, such as water power 
or irrigation, precedence should be given to water supply. 
Water supply includes the use of water both for domestic 
purposes and for industrial purposes. Water for water supply 
comes both from surface sources, as rivers, canals, lakes, and 
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Fig. 111—Hardness of Water Supply by States. 


reservoirs; and from underground water, as in the case of 
wells. Purity and quantity are two prime considerations to be 
kept in mind in connection with water supply. 

Benefits of soft water.—Another geographical factor re- 
lated to a good water supply is the degree of hardness of the 
water. Soft water is now considered almost as much a public 
necessity as water free from sediment and bacterial poisons. 
Hardness in water, due chiefly to calcium and magnesium dis- 
solved from rocks and soil, is closely related to the underlying 
rock of the region. Taus the United States may be divided 
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into “hard water” states, whose waters average in hardness 
from 200 to 500 parts per million, and “soft water” states, 
where the hardness averages 55 parts or less per million. 
Most of the hard water states get their water supplies largely 
from wells. Next to this is an intermediate group extending 
from Ohio north and then west to North Dakota, and from 
Wyoming to Texas, which depends more on surface water sup- 
plies and less on wells. 

Taking the hardness out of water is coming more and more 
to be considered a municipal duty owed to the public. The 
saving in soap alone is estimated to average three times the 
annual cost to the municipality of softening the water at the 
filtration plant. Other savings come from decreased laundry 
bills, fuel-heating bills, pipe-cleaning bills, plumbing bills, and 
various others. A city seeking manufacturing industries is 
handicapped, too, if its water is hard. (Fig. 111 shows by 
states the average hardness of water furnished by public sup- 
ply systems of cities.) 


CHAPTER XV 
BIOLOGICAL ENVIRONMENTAL ELEMENTS 
Introduction. 


Plants and animals.—The biological elements of man’s — 
environment include plants and animals. -Like man they rep- 
resent a part of the organic world. Thus, a more intimate 
reciprocal relationship exists between man and the biological 
elements, than between man and the inorganic elements, such 
as climate, lands, and water. Also, hike man, plants and 


Fig. 112.—Clump of polar bear cacti at elevation of 14,000 feet in the 
Andes of Peru. At a distance, a plain dotted with such clumps looks as if it 
were covered with grazing sheep. All cacti are highly specialized plants, 
adapted to live in places where there is very little moisture; but this cactus 
must be still more specialized, for it not only has to face the absence of water 
in the soil and air, but the effect of a high altitude, where the cold is intense 
at night but the sun excessively hot by day. The cactus here shown seems to 
be as well fitted for its environment as the polar bear for the ice floes. (Photo 


by courtesy of O. F. Cook.) 


animals are dependent upon the natural environment for their 
existence. The nature of the surroundings of plants and 
animals appears to be reflected more or less in the character of 
these living forms. ;/This association of plants and animals to 
their climatic and physiographic environment is called “ adap- 


tation.” Ltsisss. phenomenon of considerable importance in 
391 
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the interpretation of plant and animal requirements as well 
as an index to environmental circumstances. (See Fig. 112.) 

Index value of plants and animals.—The plant and animal 
kingdoms are thus indicators of physical environmental con- 
ditions. They represent a key to the nature of these environ- 
mental elements, and to many of the characteristics of man’s 
distribution and activities. The living forms of plants and 
animals reveal the character of the present forces of the 
world, while plant and animal remains or fossils have kept 
a record of the activities of the past. This environmental 
index value of the organic elements is attributed to the fact 
that nearly all plants and animals seem physically fitted for 
the place where they live. 

Adaptation.—Regions of similar physical environmental 
conditions are usually regions of similar plant flora and animal 
fauna. However, plant and animal habitats, alike in char- 
acter, do not always have the same plant or animal species or 
the same abundance of living forms. The presence or absence 
of barriers, either past or present, may have retarded or as- 
sisted plant and animal migration. ‘Man, also, is responsible 
for many changes in the world’s plant and animal exhibits. -In 
general, regions of extreme conditions of natural environment, 
such as deserts and polar lands, have the most striking degree 
of plant and animal adaptation. 

In desert regions, the perennial plants are protected against 
an excessive loss of moisture in having leaves and stems that 
are coated with wax, dense hair, or a thick epidermal layer. 
The roots extend to great depths or they may be near the 
surface to utilize the moisture from light rains or dew, thus 
obtaining by absorption the maximum amount of water avail- 
able. The arctic flora is scantwand similar in character. Only 
those plants can prevail that are covered with snow during 
the winter, if the loss of moisture by transpiration is high. 
The absence of trees in the polar lands is not solely due to a 
low temperature but rather to a high rate of transpiration. 
For example, the coldest regions of the earth are the forest 
lands of Siberia. In a similar manner, the thickly haired or 
fur-coated animals of the polar regions, and the presence of 
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thick- and scaly-skinned animals of desert regions, illustrate 
the principle of adaptation. Animals, however, in having the 
power of locomotion, show less adaptation than plants which 
are relatively stationary in so far as their own power is con- 
cerned. 

In the humid-temperate and tropical belts, the grasslands 
and forests are the broadest examples of adaptation, but within 
these belts there exist complex and diversified forms of plant 
and animal life. 


Plants as a Geographic Factor. 


Geographic importance of plants.—The reciprocal relation- 
ship between plants and man is a geographic matter of 
preéminent importance. Man is dependent upon the plant 
kingdom for his clothing, his home, his transportation, and 
many of his pleasures; in fact, for his very existence. With 
somewhat the same degree of reliance, many plants owe their 
life and widespread diffusion to man’s efforts. In fact, plant 
and man are so closely related that it is difficult to think of 
one not being influenced by the other. 

Man’s distribution in relation to plants——The human life 
zone, as designated by Ratzel, a distinguished European geog- 
rapher, coincides with the extent of vegetation on land in lying 
between latitudes 80° North and 55° South. A map showing 
this relation between the distribution of plant and man, 
further reveals that in the hot rainy tropical belt the vegeta- 
tion is so dense that human beings can exist only with diffi- 
culty. As a consequence, in this belt population is very 
sparse, averaging less than one inhabitant per square mile ex- 
cept in East India. In the polar lands, the vegetation is very 
scant and the number of persgns per square mile is about one. 
In a like manner, the desert regions are sparsely populated and 
often void of both plants and man. The temperate belts are 
not only the richest in plant products of the world but also 
the regions of the densest population and of the highest 
civilization. 

A more detailed analysis of the world’s distribution of 
population and vegetation shows the following relations: (1) 
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that centers of concentrated population are accessible to areas 
of useful plant products (see Fig. 113); (2) that there are 
areas of relatively dense population in regions of highly spe- 
cialized plant culture; and (3) that the lands of scattered 
population are often associated with regions of extensive agri- 
culture or regions of dense forest growth. Large cities develop 
in regions of available plant products; because, first, an 
abundance of food is required in areas of concentrated popu- 
lation, and second, plants are the principal sources of food. 
Hence, cities such as Chicago, Cincinnati, and Minneapolis of 
the United States owe their development partly to their prox- 
imity to fertile plains where plants can be successfully pro- 
duced. New York, Philadelphia, and Baltimore are other 
examples of cities favorably located with respect. to domestic 
as well as foreign supplies of plant products. “Within thickly 
populated areas, plants serve not only as food products but also 
as raw material for the manufacturing industry. 

The concentration of people in regions of intensive plant 
culture is well illustrated by the cotton plantation commu- 
nities of southern United States, the coffee “ fazendas’”’ (large 
landed estates) of Brazil, the banana plantations of Central 
America, the henequen industry of Yucatan, the rubber plan- 
tations of the East Indies and Strait Settlements, the sugar 
plantations of Cuba, and the fruit industry of California. 
Here human occupation is governed by important commercial 
crops that radiate their influence to nearly all peoples of the 
world. The business of producing, transporting, and manu- 
facturing these plant products as well as innumerable others 
into finished foods, clothing, and other human necessities con- 
stitutes the major activities of the world. 

Sparse populations. Nearly all of the peoples of the 
earth who are represented on a population map as being scat- 
tered or away from group settlements are dependent directly 
upon plants for food and occupation. The wheat and the 
grazing industries are examples of human activities conducted 
over large areas of land in proportion to the number of in- 
habitants. The work of securing forest products is another 
human activity that is carried on by relatively few persons in 
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comparison to the size of the area under occupation. 

Effects of the plant kingdom on human activities.—There 
are innumerable ways in which man’s activities are benefited 
as well as retarded by vegetation and its products. Some of 
these geographical relationships may be discussed under such 
topics as “Plant Industries” and “Commerce of Plants.” 
Limited space permits only a brief treatment of these subjects 
in this text. ne 

Plant industries—The work of providing food is man’s 
greatest occupation. It concerns not only the production of 
plant and animal products but also their transportation, their 
preparation for food, and their marketing. “Nearly all food is 
furnished by plants as they alone, with the assistance of sun- 
light, have the power of changing into food products, the ma- 
terials found, as air, soil, and water. True, not all food does 
come directly from plants, but they are the indirect source of 
supply; because animals, the other source of food, feed upon 
plants. ‘Nevertheless, the greater percentage of all food con- 
sumed by man comes directly from plants. The Eskimo is one 
exception as the larger part of his food represents animal prod- 
ucts. It has been said that the typical American secures 
sixty-one per cent of his growth and force elements from 
cereals, fruits, and vegetables, while only thirty-one per cent 
comes from meat and dairy products. Probably the outstand- 
ing vegetarians of the world are the natives of India, who de- 
pend very largely upon rice for their daily sustenance. 

The amount and kind of plant food consumed by the peo- 
ple of the world varies considerably with the major climatic 
belts and, to some extent, with the types of climate. The 
polar regions may be considered as void of either stable plant 
food or permanent human occupation. The lichens, mosses, 
water plants, grasses, and dwarf willows, and birches of the 
tundra lands offer little food for man. However, they serve 
man indirectly as they constitute the only food for the valua- 
ble Arctic animal, the reindeer or American caribou. 

The inhabitants of the temperate belts enjoy a great vari- 
ety of plant foods. The most important are the cereals; such 
as wheat, barley, oats, rye, rice, corn, millet, and sorghum. 
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Their very name indicates the value attached to them in his- 
toric time. They are named after the goddess Ceres, as the 
Romans called her, the patroness of agriculture and all fruits 
of the earth. Wheat is by far the most universal crop in these 
temperate regions and its importance is growing rapidly as the 
aristocrat of the cereals. Rye and barley are used more ex- 
tensively in the colder regions of the temperate belts. Barley 
is also grown in the warmer parts as it adapts itself well to a 
warm, dry climate. Corn is used as an animal food more than 
as a part of the human diet. 

Potatoes represent another important temperate crop and 
are used through the middle latitudes of the temperate belts. 
Europe produces, on the average, about ninety per cent of the 
world’s potato crop. It has been referred to as the poor man’s 
friend and the greatest public servant in the world. 

Tropical plant foods.—In the tropical belt, the major food 
crops are rice, corn, beans, and cassava. Rice is master of all 
as more than one-half the whole population of the world sub- 
sists, to a great extent, on rice. Japan, China, India, and East 
India, regions of dense population, are decidedly dependent 
upon rice for their existence. Cassava or mandioca may be 
considered the Irish potato of the tropics. The yield per acre 
is high and it has proved an economical crop to grow. It 
grows in the form of a root which needs little attention in its 
stage of cultivation. In the United States we think of cas- 
sava as a source of tapioca but in South America, India, and 
other tropical countries it is used in nearly as many ways as 
the temperate dwellers use both potatoes and wheat. (See 
Fig. 114.) / 

Sugar is another crop grown in both the temperate and 
tropical regions but the production is far greater in the tropical 
countries, such as Cuba, Java, India, and Porto Rico. It 
represents a commercial crop that reaches a greater number 
of homes than any other single food product. Fruits of untold 
varieties are produced in both the temperate and tropical 
belts, such as oranges, grape fruit, grapes, lemons, pears, ap- 
ples, prunes, apricots, and bananas. Many of these fruits are 
as much a part of the human diet as wheat, rice or potatoes. 


Fig. 114.—Tropical Fruit and Vegetables. 


Upper.—Dorian, a native fruit popular in Singapore and the East Indies. 
Middle.—Cassava plantation, Brazil. The roots are dug up with a hoe. 
Lower.—Roots of one cassava plant. 
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They are no longer looked upon as luxuries. Coffee, tea, and 
cocoa or cacao are other commercial crops that may be recog- 
nized as human requirements. They are grown primarily in 
the tropical lands. (See Fig. 46.) 

Secondary industries utilize plants—Many of the food 
products must be further treated before they can be used as 
food. Thus there has developed a group of manufactures 
which in the United States leads all other manufacturing in 
value of products. These plant food industries include such 
as the flour mills, sugar factories, coffee curing and roasting 
factories, and plants preparing cereal products. It can be said , 
that the plant products provide the greater portion of the raw 
material used in manufacturing. Generally, the first type of _ 
manufacturing to start in any country is that based upon the 
utilization of some raw plant product. 

The plant world is also the source of nearly all the material 
which man uses for clothing. It includes cotton, silk, and 
linen. The warm humid-temperate regions, and parts of irri- 
gated deserts are the principal cotton-producing regions. The 
manufacturing of cotton is conducted primarily in regions of 
dense population in the temperate lands. In recent years, a 
product called artificial silk or rayon has been made from 
wood, which adds another important use of plant products. 
Linen is manufactured in the British Isles and the United 
States from flax grown in India, Russia, and Belgium. 

Tobacco growing and manufacturing are other industries 
dependent on man’s desire for a plant product. (See Fig. 115.) 
Then too, the material used in constructing, furnishing, and 
heating homes comes largely from the plant kingdom. The 
lumber industry and the wood pulp industry, with all of their 
ramifications, provide products and labor for millions of peo- 
ple. The utilization of coal, petroleum, and gas is an illustra- 
tion of man’s dependency upon plant life of the past, as these 
fuel materials have developed from plant remains. In reality 
there is scarcely one human activity that is not in some way 
related to plant life or its products. 

Commerce and plants.—In the early centuries, man was 
able to gather or grow the plants that he needed. The ma- 


From Bur. of Census. Bull. 165 (1929), U. S. Dept. of Commerce. 

Fig. 115.—Localities producing the several types of tobacco in the United 
States, 1928. Shaded portions indicate approximately extent of the several 
districts, which are numbered to correspond with explanation: (1) Cigar leaf. 
(2) New belt bright or flue cured. (8) Old belt bright or flue cured. (4) 
Virginia dark open-fire-cured shipping tobacco. (5) Black or olive stemming. 
(6) Sun and air cured manufacturing. (7) Maryland, southern. (8) Maryland, 
upper county or bay. (9) Paducah dark fired district. (10) Clarksville and 
Hopkinsville dark fired district. (11) Stemming tobacco dark fired district. 
(12) Green River dark air cured district. (13) Scattered Burley. (14) Burley. 
(15) Eastern Ohio export (spangled and Burley). (16) Southern Kentucky 
and upper Cumberland and southern Indiana (one-sucker type). 
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terial for food, clothing, and protection could be obtained 
within his immediate surroundings. Even to-day, there are 
tribes or groups of people living in the interior of South Amer- 
ica and on the West Coast of Africa who are dependent upon 
the plant and animal products of their limited environment. 
But this is only true of backward, inaccessible countries. For 
as the complexities of mankind increased, it became necessary 
to obtain many of the essential products from more distant 
fields or lands. Thus, a system of exchange arose by which, 
one group bartered their products for the commodities pos- 
sessed by others. This business of exchange of plant products 
and other materials had obtained a high degree of development 
before the Christian era. The Carthaginians, the Romans, 
the Greeks, and the Venetians traded throughout the conti- 
nent of Europe, Northern Africa, and the Near East; and some 
had reached the shores of India to make known the wealth of 
spices, “the gold fruit” of the early ages. 

During the Middle Ages and up to the 16th century, spices 
played a very important part in the history of commerce. In 
fact the geography of the world has been greatly modified as a 
result of the competition for the possession of spices. The 
Portuguese, the Dutch, and the English carried on intensive 
struggles to secure a monopoly of the spice trade of India and 
East India. Great efforts were made to establish colonies in 
what were then distant lands. The Dutch and the English 
were successful and as a result these kingdoms have such 
valuable possessions as the Strait Settlements, Java, Sumatra, 
and other East Indian lands, the regions of our principal sup- 
ply of rubber and tin. 

The exchange of commodities between tribes, communities, : 
states, and nations has developed into one of man’s major ac- 
tivities, and one in which plants play the leading part. The 
value of the domestic and foreign trade in plant products far 
exceeds that of any other group of commodities. 

Political activities and plants.—In addition to the effects 
of plants on economic, commercial, and historical activities, 
there are numerous ways in which plants affect the political 
policies of states and nations. Since the cotton plant is well 
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adapted to the southern environment of the United States 
and since slavery and cotton growing harmonize ,“it-may—be 
said that the cause of the civil war can be in part attributed 
to the cotton plant. 

The political difference of opinion in regard to tariff laws 
on some plant imports is another illustration of the relation 
between plants and human desires. In general, the producer 
of plants similar to those imported, demands a high tariff; 
while the manufacturer favors a low rate in order to obtain 
his raw material at the lowest price possible. 

Brazil has introduced a “ valorization ” scheme on all coffee 
exports in limiting the amount so that the price of coffee will 
not be lowered by an over-supply on the market. The desire 
for the world’s monopoly of the rubber production by the Brit- 
ish and the Dutch is a matter of international significance. 
Numerous other examples of the influence of plants on politi- 
cal activities are confronting our national as well as interna- 
tional interests, daily. 

Effects of man’s activities on plants Again, since geog- 
raphy is a study of the reciprocal relationship priveca man 
and his environment, it 1s necessary to consider, in the discus- 
sion of plant geography, not only the effects of plants on man 
but also the influence of man’s activities on plants. The ef- 
fects of human agencies on the vegetation of the environment 
may be expressed in numerous ways. It is seen in the lwmber- 
mg industry which is responsible for the cutting of trees over 
millions of acres. In the settlement of new lands, vast areas of 
natural vegetation have been removed to make way for agri- 
culture. Fire, in some cases caused by man’s carelessness, has 
been largely responsible for the disappearance of forest over 
extensive areas in the western regions of the United States. 
It has also been responsible for the transformation in many 
forest regions by eliminating desirable species which later have 
been replaced by less useful plants. The westward limits of 
the forests in the prairie region of the United States have been 
attributed to fire. 

/ Plants have also been given a wider distribution over the 
earth as a result of man’s desire to grow the most useful crops. 
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The old world received from the new world, potato, corn, 
sweet potato, tobacco, and cocoa. The Para rubber plant is a 
native of Brazil where it served as the only commercial sup- 
ply of rubber for many years. But in 1866, it was introduced 
into Ceylon, which was the beginning of the rubber cultivation 
in the region of the East Indies, our present source of supply. 
Nearly all of our domestic plants have been improved from 
time to time by man through the science of plant selection, 
crossing, and cultivation. Thus, the plant landscape is con- 
tinually changing, a condition which intrinsically exemplifies 
the very nature of geography, as a dynamic science in which 
activity or change is a most fundamental principle. 


Animals and Their Geographic Importance. 


Animals complex.—Animals are more numerous and varied 
in their characteristics than plants. Furthermore, in contrast 
with the constructive processes of plants in changing inorganic 
substances to organic or living matter, animals are entirely de- 
structive. While regions of similar environment have like ani- 
mal forms, the number of exceptions is much greater than in 
the case of plants. The structure of animals ranges from the 
unicellular protozoa to the largest living mammals, the ele- 
phants. Some animals are harmful to man and others are 
beneficial. In a like manner, man has eliminated some ani- 
mals and improved others. In this discussion our attention is 
confined, mainly, to the domestic animals and wild fauna that 
are useful to mankind. 

Animals as burden bearers.—In the capacity of burden 
bearers, animals have faithfully served man. Although ani- 
mals for draft purposes have been somewhat replaced by me- 
chanical devices, man is still far from complete independence 
of animal power. Animals that are suited to their environ- 
ment are often able to overcome surroundings that are ef- 
fective barriers to vehicles or machines propelled by power 
engines. Dogs and reindeer, as draft animals in the far North, 
have encountered little competition from the automobiles. In 
the temperate regions, the horse has largely lost his supremacy 
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as the principal and most dependable burden bearer.’ (Fig. 42.) 

Mules are extensively used in the subtropical and tropical 
areas. In many tropical lands, cattle serve as draft animals. 
This is particularly true in India, where the work of hauling 


Photos by C. C, H. 


Fig. 116.—Draft Animals. 


Upper (Left)—Humped oxen and characteristic cart with thatched cover. 
Colombo, Ceylon. Note bamboo scaffolding on building under repair in 
background. 

(Right).—Native driving oxen in Luurenco Marques, Portuguese 
East Africa. 

Lower (Left).—Water buffalo used in rice fields of Java. Note |dense 
equatorial vegetation. 

(Right).—Driving oxen tandem near Rio de Janeiro, Brazil. 


and plowing is performed by cattle-drawn carts and ploughs. 
Likewise, in Latin America, cattle are the typical draught ani- 
mals. (See Figs. 88 and 116.) The lumbering camel supplies 
the necessary animal power in the tropical deserts. On the 
slopes of the Andes the llama and the alpaca, animals closely 
allied to the camel family, are the principal burden bearers. 


1Jn 1928 the farms of the United States had about 19 million draft an- 
imals, nearly as many as in 1900. During that period, however, the mechan- 
ical power, exclusive of automobiles, increased on farms from 5 million to 39.7 
million horse power. 
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Mules are also used as pack animals in mountainous areas. To 
a limited extent, the elephant is used as a draught animal in 
India and in its native land, Africa. (See Fig. 117.) 

In former years, the efficiency and amount of animal power 
were a direct measure of prosperity, whether applied to na- 
tions or individuals. To-day, the contrary is true. The pres- 
ent tendency is to judge advancement on the basis of mechani- 
cal power. This is truly a machine age. 


Photo by Drucker, 1927. 
Fig. 117.—Elephant drawing log near Kandy, Ceylon. Note vegetation of 
monsoon area. 


Cattle industry.—Cattle are widely distributed through- 
out the agricultural regions of the world. The ideal environ- 
ment for cattle is one that favors a luxuriant growth of 
succulent grass. Hence, the temperate grasslands or prairies 
and the tropical grasslands or savannas are best suited to the 
raising of cattle. This is shown in the pampas of Argentina, 
the prairies of the United States, or the tropical grasslands of 
Australia. Cattle are also raised extensively in regions having 
a marine climate. The cool summer and the mild winter are 
particularly favorable for pastures. Thus in the British Isles 
and in North Central Europe, where a marine climate prevails, 
there are many cattle. However, the purpose or utilization 
of cattle affects their environmental requirements. 
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The principal uses of cattle are for (1) draft, (2) beef, and 
(3) milk. In India, Africa, China, and Japan, cattle are used 
primarily for draft purposes. The cattle of these countries 
are as a whole inferior in milk and beef production. The farm- 
ers of tropical Latin America are also dependent upon their 
cattle as draft animals. However, in most countries, cattle 
are not raised for draft purposes but rather for the produc- 
tion of milk or beef. The principal dairy and beef cattle coun- 
tries are the United States, Great Britain, France, Germany, 
Central Europe, and Russia. In the mediterranean lands of 
Europe, Argentina, Australia, and Brazil, beef cattle are more 
numerous than dairy. The most marked dairy countries are 
Switzerland, Holland, and Denmark. The rearing of cattle 
for draft purposes does not require so rich a pasture as that 
needed for beef or dairy cattle. Beef cattle are generally raised 
on the prairie grasses and receive very little attention. The 
dairy cattle, however, require not only daily attention but also 
need a rich ration. The beef cattle industry may be recog- 
nized as an example of extensive agriculture and the dairy in- 
dustry as intensive. 

Before the era of railroads, cattle were raised, primarily, 
for their hides. Some of the beef was consumed as fresh meat 
or prepared as jerked or salted beef but most of it was con- 
sidered a waste product. After the development of railroads 
and refrigeration the situation was reversed; meat became the 
more valuable product with hides the by-product. The dis- 
tance in meat shipments was also increased. In the United 
States, the supply of fresh beef comes from the western 
prairies while Europe receives beef shipments from Australia, 
New Zealand, Argentina, and Canada. 

Cattle and land utilization—The beef cattle industry in 
the United States is competing for land with the wheat and 
sheep industries. Much of the land formerly used for cattle 
pastures has been subdivided into small ranches and employed 
for wheat cultivation. In the forest regions where free graz- 
ing land exists, the cattle men and the sheep men are fighting 
for land rights. Likewise in Argentina, the wheat cultivation 
is increasing in area and tending in many places to replace the 
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cattle industry. These conditions will eventually necessitate 
the use of new lands for the raising of beef cattle. 

Future cattle-raising lands that are physically suitable to 
the industry are to be found in the interior states of Brazil, 
the Llanos of Venezuela, and the Savannas of Africa. In 
Brazil, the greatest possibilities for the cattle industry lie in 
the states of Matto Grosso, Goyaz, and Minas Geraes. Here 
-there are literally uncounted millions of acres of virgin land 
that is ideal for the beef cattle industry. The Llanos of 


Photo by U. 8S. Forest Service. 
Fig. 118.—Reindeer, mountain village, Alaska. An increasing source of meat 
supply for the United States. 


Venezuela are, with the exception of mesas, slight elevations 
here and there, level grassy plains which await the future cat- 
tle ranches. In Africa, the most extensive undeveloped cattle 
lands are in the countries of Northern Rhodesia, Southern 
Rhodesia, Angola, and the Sudan. 

Dairying.—The dairy industry includes the raising of cows 
for milk, the manufacturing of butter, cheese, and condensed 
and powdered milk. Unlike the beef cattle industry, the dairy 
activities are conducted near centers of population. In Amer- 
ica, among the states leading in the production of milk 
and milk products are Wisconsin, New York, Minnesota, 
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Michigan, Ohio, and Illinois. In Europe, the milk cows are 
found primarily in the northern countries or in the regions of 
dense population. In the dairy industry there is a marked 
degree of specialization. Some regions are known for their 
marketing of fresh milk while others are associated with the 
production of butter or cheese. For example, New York State 
markets most of her dairy products as fresh or condensed milk. 
Minnesota and Wisconsin specialize in the production of but- 
ter and cheese. In international trade, Holland is generally 
recognized as a producer of butter; Denmark is associated 
with cheese; and Switzerland has established a reputation in 
the production of milk and cheese. The geographic factor of 
location and the social element, called prestige or reputation, 
contribute to the numerous economic reasons for these special- 
izations in the production of dairy products. 

The demand for dairy products is constantly increasing. 
In addition to a greater human consumption of fresh milk, 
the manufacturer is using a greater quantity of milk, especially 
for the production of condensed and evaporated milk, and ice 
cream. In 1922, the total production of ice cream in the 
United States was 263,500,000 gallons as compared to 324,- 
700,000 gallons in 1926. In the same period of time, the 
amount of condensed and evaporated milk increased from 
1,431,500,000 to 1,733,500,000 pounds. The total amount of 
milk produced in the United States in 1922 was 102,562,200, 
000 pounds and 120,766,500,000 pounds in 1926.—One quart of 
milk weighs about two pounds. 

In general, it can be said that dairy products are consumed 
primarily by people of north European extraction. Races of 
subtropical or tropical lands use olive oil, cocoanut oil, and 
other vegetable oils and fats in place of butter, cheese, or milk. 
However, some butter and cheese are used, but very little milk 
is consumed. This is due, in part, to the difficulty in keeping 
milk fresh in regions of high temperature, and inefficient means 
of refrigeration. In most cases, the milk is boiled before it is 
used in tropical lands. 

The total number of dairy cows in the United States, at the 
beginning of 1927, was 21,818,000 which was 370,000 less than 
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the previous year and the lowest number since the beginning 
of 1922. Nevertheless, milk production in 1927 was somewhat 
above that in 1926. The decrease in number of dairy cattle 
and the increase in milk production are attributed to the elimi- 
nation of low-producing cows and the selection and the im- 
provement of pure breed cattle. In general this applies to 
all dairy countries of the world. The tendency is to decrease 
the total numbers but increase the quality of the cattle. That 
is, man is learning to increase production by better utilization 
of this environmental factor. 

Other important domestic animals.—Sheep, goats, and 
pigs are among man’s most useful animals. They provide 
food for human consumption and raw material for the manu- 
facturing industry. The nature of these products needs no 
introduction. The raising of sheep is carried on primarily in 
the dry regions of the temperate zones, while goats are reared 
in the dry areas of the tropical zone. (See Fig. 43.) This is 
shown in Argentina, Australia, Brazil, and the United States. 
Both sheep and goats are known as close grazing animals. 
They are able to get sufficient food from pastures unsuited to 
cattle. The raising of sheep and goats is often nomadic in 
character. In many countries, these animals are pastured in 
mountainous regions during the summer months and returned 
to the lowlands for their winter corral. (See Fig. 67.) 

Pigs are raised in the corn belts where they are fed pri- 
marily on corn. By this method the farmer gets a greater 
financial return for his corn in selling it as pork rather than as 
grain. Also in densely populated countries such as China, the 
production of pigs is a sound economic practice. Pigs are 
scavengers, eating what man does not consume, and therefore 
not competing with him for food. Furthermore swine multiply 
with great rapidity. It has been recorded that a sow and her 
offspring, in twelve months, have produced a total of 2400 
pounds of pork. This is one reason why the Chinese have 
chosen swine as their live stock. The absence of pigs in the 
thickly populated country of India is due to the religion of the 
Mohammedans who regard the pig as an unclean animal. 

The United States is first in the international trade in 
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pork products and among the leading countries in the buying 
of wool, skins, and hides. In round figures, the United States 
consumes 600,000,000 pounds of wool annually, and produces 
only one-half that amount. 

Poultry industry.—Before concluding this brief discus- 
sion of the farm animals, the domestic and internal importance 
of poultry products warrants some mention. Poultry com- 
mands the same position in the economy of a farm as that at- 
tributed to pigs. They are easily kept, require little space, 
multiply rapidly, and produce large quantities of food per unit. 
The international trade in poultry products, particularly eggs 
and egg products, is of considerable importance. In the 
United States, eggs in shell constitute the bulk of the poultry 
products exported, while egg products such as albumen or dried 
“white ” of egg used in bookbinding, leather working, calico- 
glazing and the like, form the bulk of the imports. Our im- 
ports of egg products, coming mainly from China, amounted to 
$5,100,000 in 1927. Cuba is our largest market for eggs. 

Fishing industry.—The most important centers of the fish- 
ing industry are on (1) the North Atlantic coast of Labrador, 
Newfoundland, Canada, and the New England States; (2) the 
North Pacific Coast of Oregon, Washington, British Columbia, 
and Alaska; (3) the coasts of North Western Europe, includ- 
ing the North Sea; and (4) the coast of Japan. Also, large 
quantities of fish are caught in our rivers and lakes. This ap- 
parent localization of the fishing industry is largely a matter 
of environment. 

Nearly all fish seek shallow water during the spawning 
period. They lay their eggs in rivers or in the shallow water 
over the continental shelf. Fish also collect in shallow water 
where there is an abundance of food in the form of minute 
plants and animals. These conditions are fulfilled in the great 
fishing regions of the world. 

The North Atlantic region, and particularly the Newfound- 
land banks have attracted European and American fishermen 
for centuries. Long before colonies had been established in 
North America, fishing vessels sailed back and forth from 
Europe to Newfoundland. The interest of the French in the 
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St. Lawrence valley can be attributed in part to the nearness 
of the great fishing banks of Newfoundland. The present oc- 
cupation of Labrador by the British, centers entirely around 
the fishing industry. Gloucester, Mass., and, later, Boston 
developed into the leading fish ports of the United States be- 
cause of their proximity to the Newfoundland banks. 

The principal fish caught in the North Atlantic region are 
cod, haddock, mackerel, and herring. Lobsters are trapped in 
great numbers along the New England coast. The oyster, the 
most valuable fish product in the United States, is found along 
the Atlantic Coast from Cape Cod to Galveston but the most 
important districts are the Chesapeake Bay and Long Island 
Sound. Baltimore is the center of the oyster canning industry. 
From Baltimore, canned oysters and fresh oysters are shipped 
to the interior cities of the United States and foreign countries. 

The North Pacific Coast region is the center of the salmon 
fishing. From the rivers of Alaska, British Columbia and 
northwestern United States, the salmon is caught in such tre- 
mendous quantities that there is a fear of possible exhaustion 
of this important fish. The total production of canned salmon 
for Alaska, Washington, Oregon, and California in the year 
1927 was about 244,000,000 pounds, valued at approximately 
$46,000,000. In this same region are caught cod, halibut and 
herring. 

The northwestern Europe region reaches from Lapland to 
Morocco. It also includes the coasts of Iceland. The North 
Sea and the waters of the shores of Iceland are the principal 
fishing areas of this region. It has been reported that the 
British fisheries support about a million of the population.’ 
The Norwegians are likewise busily engaged in fishing. In 
Iceland, the fishing industry has always been one of the chief 
occupations. In 1923, the export of herring amounted to 
19,000 tons, the total export of fish to 59,464 tons. The greater 
part of the fish are exported salted, or salted and dried. As a 
whole, the principal fish caught in this region are herring, cod, 
and haddock. 


2Stamp, ‘‘ An Intermediate Commercial Geography.’’ 
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The fourth fishing region, the coasts of Japan, is of greater 
value on the basis of human necessity than any of the other 
major fishing centers. The number of people dependent upon 
fish for food is greater in Japan than any European or North 
American country. Herring, haddock, and sardines are the 
principal fish products of this region. 

Other fishing regions of commercial importance are (1) 
Western Mediterranean, (2) New Zealand and Southeastern 
Australia, (3) Cape of Good Hope and (4) the Great Lakes 
of North America. 

In addition to food, there are many other commercial prod- 
ucts derived from marine animals, including such as furs, 
leather, oils, sponges, shells, glue, and fertilizers. These prod- 
ucts as well as fish are included under the general heading of 
fisheries. 

The fur industry.—With the same degree of geographic im- 
portance with which the fishermen have charted the seas, the 
fur hunter or trapper has explored the lands. At an early 
stage, man journeyed far from centers of human habitation 
into the interiors of continents in search. of fur-bearing ani-. 
mals. He acquired a knowledge of mountain passes, river val- 
leys, and forest trails which has proved valuable for the 
pioneers and travellers of later years. The activities of the 
trapper led to the establishment of fur-trading posts, which in 
many cases developed into permanent towns and cities. St. 
Louis, Mo., is an illustration of a city that owes its location to 
a fur-trading post, and one that has also increased its impor- 
tance in becoming the greatest fur market of the world. 

While fur-bearing animals are caught in nearly all humid 
lands, the greater percentage of the supply comes from Alaska, 
Canada, Russia, China, and the extreme southern part of 
South America. Within these regions are extensive areas 
which provide no other income than that obtained from the 
fur trade. The Pribilof Islands in the Bering Sea, the greatest 
center of fur seal fishing in the world, disclose the importance 
added to a region by animal life. Among the other commer- 
cial fur-bearing animals caught throughout the world are fox, 
muskrat, mink, skunk, martin, beaver, otter and sable. 
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Owing to the increasing scarcity in fur-bearing animals and 
a greater demand for fur products, there has been, in recent 
years, a marked development in fur farming in the United 
States. It has been reported that fox farming is well estab- 
lished throughout the northern part, and that practically all 
of the silver and black fox used by the American furriers are 
raised on farms. Muskrat farming is also widely practiced. 
Mink, martin and rabbits are also being raised domestically. 

Although the United States is the largest producer of raw 
furs in the world, the total value of fur imports in 1927 
amounted to only $135,574,000. China was the largest sup- 
plier of furs with a valuation of $27,455,000, followed by the 
United Kingdom with $22,196,000, Canada with $15,066,000, 
Germany with $14,338,000 and Australia fifth, with a ship- 
ment valued at $10,972,000. 


Cate XVI 
SOCIAL FACTORS IN ENVIRONMENT 
“Man as an Environmental Factor. 


Distribution of population—In Chapter II attention was 
called to the different densities of population in different parts 
of the earth, and to the fact that the standards of living vary 
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Fig. 119.—The Average Number of People Required to Support a Store in 
the United States. (According to survey made by the United States 
Chamber of Commerce.) 


among people of different places. Other chapters have brought 
out the point that various environmental factors, such as cli- 


mate, land forms, soil, water, minerals, plants and animals, 
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have very important influences upon where people live and 
why they thrive more in some places than in others. 

Perhaps enough has been said to suggest the fundamental 
fact that the most of the earth’s surface supports nearly, if 
not quite, as many people as it can under the existing methods 
of production, and with the prevailing standards of living. 
Even a new country like the United States with its abundant 
resources can not go on increasing its population at the rate 
it has in the past without new and better methods of getting 
food, energy, and raw materials, unless it lowers its standard of 
living. In fact, our rate of population increase is already slow- 
ing down, and we are continually profiting by the advance- 
ments of science in methods of production and utilization, yet 
there is a strong indication that thousands of the poor in our 
congested cities tend to addpt a lower standard of living than 
similar groups a generation or two ago. Nor is this tendency 
altogether lacking among the farmers and miners. For ex- 
ample, the use of less meat, or of cheaper kinds of meat in the 
diet, has been due, in part, to the fact that our domestic ani- 
mals have not been increasing so fast as our population. 

Merely as an environmental factor, in the surroundings of 
any group of people, the existence of constantly increasing 
numbers of other people influences the lives of the group in 
many ways, some helpful, some not. Thus, if you are running 
a retail store, the size of the population about you is impor- 
tant, for population is a big factor in retailing. ‘The business 
of a retail store depends upon the potential number of people 
it serves, and fluctuations in that number may be the chief 
factor in determining its failure or success. (See Fig. 119.) 
Now-a-days with modern developments in transportation and 
communication our environment is world-wide, so that not 
only our neighbors but any of the peoples or races of the 
globe are likely to exert a geographical influence upon us and 
our activities. Take the ocean-going foreign trade of the 
world, for example. Note how it flows between the regions of 
dense population. (See Fig. 120.) 

The races of the world. The population of the globe has 
been divided into three primary racial types: the white, the 
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black, and the yellow.) These three types include nine-tenths 
of all the nations and tribes of the earth, and 99 per cent of 
the individuals. Amidst the various migrations and inter- 
marriages of peoples, some groups have emerged with charac- 
teristics that indicate they should be considered probably as 


Photo by courtesy of Tourist Dept., New Zealand Government. 
Fig. 121.—A Maori Chief in Native Costume of Feather Construction. Rotorua, 
New Zealand. 


blends of two of the main types or transitional stocks. Thus, 
the Ainus of Japan and the Polynesians of the South Sea 
Islands partake of the characteristics of both the white and 
the yellow types. (See Fig. 45.) The Maoris of New Zea- 
land seem to be of Polynesian stock. Then there are the 


1Chap. II. These are sometimes called the Caucasian, the Negroid and 
the Mongoloid. See p. 26. 
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native Australians, black and long-headed like the negroes, 
but with hair characteristics of the whites. (See Fig. 122.) 
The Indo-Australians of southern India, Indo-China, and the 
East Indies, seem related both to the Australians and to the 
whites. Physically short, slight, broad-nosed, and long- 
headed, but. with fine wavy hair, they are still uncivilized and 
seem likely to become extinct. 


Photo by C. C. H. 


Fig. 122.—Australian boy with boomerang. A descendant of the aborigines of 
New South Wales. 


\The three primary types are divided into races. Thus the 
Caucasian or white type includes four races: the three races of 
Western Europe, discussed in Chapter II; and the Hindu, 
which has its main habitat in northern and western India! Its 
traces are found all over India, but in the east and south it 
blends into other races. (See Fig. 123.) The northern Hindu 
is the purest of the stock. These four white races are some- 
times spoken of as Indo European, the Nordics, Alpines, and 
Mediterraneans being confined chiefly to Europe. The Medi- 
terranean race once occupied all shores of the Mediterranean 
Sea; but it has been crowded out of the Balkans and Asia 
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Minor, and in Arabia and Northern Africa it has been so modi- 
fied by intermixture with other races that in some places it is 
hard to recognize. 

| The yellow or Mongoloid type may be classified in three 
distinct races: (1) The Mongol proper, with broad head and 
face, light or yellowish-brown skin, slant eyes, and slightly 
below medium stature; (See Fig. 124.) (2) the Malay or 
Malaysian, slightly shorter than the Mongols and with less 
slant appearance of the eyes, but with a broader nose and a 


Fig. 123.—Types and Scenes in India. 


Left.—A gentleman from Colombo, Ceylon. 
Right.—Scene in narrow streets of Amritsar, Punjab (India). 


brown color; (3) the American Indian, similar to the Mongol, 
but broader of face, taller in stature, and of a reddish or cop- 
per-brown color.) 

The Mongol proper is found in general throughout Asia, 
except in the southern and southwestern parts, where the 
Hindu and Arab and other related peoples dwell. The 
Chinese, Japanese, and Koreans are typical of this race, but 
the farther it extends south, southwest, or west the more it 
becomes mixed with other races and types. In Europe the 
Cossacks of Russia, the Magyars of Hungary, the Lapps, and 
the Finns are of Mongolian blend. The Malays occupy the 


4 


Tf 


Fig. 124.—Racial Similarities. Yellow Type. 
Upper.—A typical scene in a Yunnan-fu shop, China. (Photo by courtesy 
of Publicity Bureau, U. 8S. Dept. of Commerce.) 
Lower.—Three Javanese maidens cleaning rice. Note their Batik costumes. 
(From a photo purchased in Batavia.) 
See also Fig. 136. 
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islands of the East Indies from Sumatra around the South 
China Sea to Formosa and southeastward almost to New 
Guinea. The American Indians are the natives of both North 
and South America, and are most closely connected to the 
Mongols through the Eskimos who are separated from the 
Asiatic mainland only by the narrow Bering Strait. (See 
Fig. 136.) 


Photos by C. C. H. 
Fig. 125.—Black Types. 


Upper (Left).—Negro policeman at Dar-es-Salaam, East Africa. 
(Right).—Natives of Bechuanaland, edge of Kalahari Desert. 

Lower (Left).—Native workers in compound of gold mine, South Africa. 
(Right).—Native women in fan dance, Suva, Fiji Islands. 


[The black or NV egroid type also includes three races: (1) 
The African negro, tall, long-headed, broad and flat-nosed, 
brown or black-skinned, and with short, black, coarse woolly- 
hair, inhabits Africa south of the Sahara, also the western 
half of Madagascar. The Negro race includes Bantus and 
Sudanese, also the Hamites and the Nilotics farther north 
where they have mixed more or less with Arabs. (2) The 
Negritos, fewer in numbers, are scattered from the Kalahari 
desert in South Africa and the equatorial forests of central 
Africa eastward to the East Indies. They resemble the other 
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Negroids except that all these but the Bushman of the 
Kalahari are broad-headed. They are also smaller in stature, 
the men averaging less than five feet. In fact they are often 
called Pygmies. Timid and inoffensive, they have been 


Photos by C.C. H. 


Fig. 126.—Racial Similarities. Black Type. 


Upper (Left).—Zulu matrons, Natal, South Africa. (Right).—Natives of 
New Guinea arrayed for dance. 

Middle.—Natives of Fiji Islands in their celebrated fan dance. Compare 
the first man’s side view with the one in the picture above. 

Lower (Left).—Three ladies of Northern Rhodesia. Contrast these tall 
natives of the good grass lands with the queer-looking little native of the 
Kalahari Desert (Right) 


crowded back till they now occupy chiefly deserts, jungles, and 
other undesirable places. (See Fig. 125.) (3) The Melanesian 
race inhabits the islands between Malaysia and Australia and 
extending from New Guinea to Fiji. Those in New Guinea 
speak the Papuan language, the rest Melanesian. This race 
very closely resembles the negro though separated from them 
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by five or six thousand miles of the Indian Ocean. However 
they are not quite so tall and the broad nose is arched instead 
of flat as in the case of the negro. (See Fig. 126. 

Influences of races in the world environment.—These 
various races differ as much in language, culture, and economic 
advancement as they do physically) Lack of knowledge and 
real understanding of one another has often resulted in jeal- 
ousy, hostility, and war, even among those races most ad- 
vanced. The presence of so many backward and often restless 
races in the British Empire presents many serious problems to 
the Commonwealth, which is therefore now beginning a pro- 
gram of careful regional planning. 

The proximity of a more powerful race may threaten the 
liberty or even the existence of the weaker one, so the latter 
may be forced to provide defenses, to fight, to pay tribute, 
or to migrate to a less desirable or more inaccessible habitat to 
avoid enslavement or extinction. Thus we find the Bushmen 
in the hot Kalahari, the Basques in the Pyrenees, the Irish in 
Treland, and the most of our own American Indians in the far 
west, each having been pushed back by the expansion of a 
more powerful race. 

The existence in our world environment of so many races 
with lower standards of living, culture, and religion has pro- 
vided the basis for many great relief funds and expeditions, as 
well as vast missionary organizations and activities. 

Differences in races and in social development as factors in 
trade.“That these various races have widely different wants 
provides a basis for foreign trade. Differences in industrial 
development constitute a fundamental reason for commerce 
between races.! If one is in the agricultural stage, it is willing 
to exchange its surplus of foodstuffs and raw materials for the 
manufactured goods of peoples more advanced industrially. 
What is called “ frontier trade,” with a race low in culture, 
often proves very profitable to the more advanced race; be- 
cause for articles of small cost it can usually get in exchange 
many things of great value, as the furs the whites in colonial 
days got from the American Indians, or the ivory the modern 
white traders get from the African negroes. Even between 
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races of comparatively equal standing, racial differences con- 
stitute a fundamental factor giving rise to trade. As knowl- 
edge of one another grows and racial prejudices break down, 
however, industrial imitation tends to develop and racial dif- 
ferences, as conducive to trade, tend to balance up and 
disappear. 


Man-made Environment. 


The works of man.—On the topographic maps of the 
United States Geological Survey such things as houses, roads, 
canals, railways, forts, mines, docks, dams and cities are 
marked as cultural features of the landscape. They are, 
nevertheless, part of the landscape and as such are important 
elements of the environment, of the physical environment if 
one prefers this expression. Now all these works of man influ- 
ence, in one way or another, the distribution and activities of 
man, and man utilizes each of them in various ways; hence 
many relations between them .and human affairs are 
geographic. 

Canals.—Some mention of canals was made in the chapter 
on the utilization of water. As a means of transportation they 
supplement and connect natural bodies of water, as rivers or 
oceans. As such they often stimulate trade between regions; 
lower freight rates by providing alternative transportation 
routes to shippers; and save shippers time and money by 
shortening the distance for shipping. Thus, the opening of 
the Suez canal connecting the Red Sea with the Mediter- 
ranean saved British vessels on the way to India the neces- 
sity of going clear around Africa by the Cape of Good Hope 
route, involving also two crossings of the hot equatorial region. 
Something of the extent to which the Suez canal is utilized is 
indicated by the fact that during the year 1927, the number of 
transits of commercial vessels through the canal was 5545, 
and the total weight of their cargoes was 29,524,000 long tons. 
Three thousand and eighty-five of these vessels flew the flag 
of Great Britain, but the others included vessels of Holland, 
Germany, France, Italy, Japan, Norway, United States, and 
others. 
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The Panama canal.—The Panama canal connecting the At- 
lantic and Pacific oceans had almost as many commercial ves- 
sels as the Suez canal, go through it in 1927, the number being 
5475, of which 2685 were United States vessels, 1351 British, 
265 Norwegian, 212 German, 165 Japanese, 116 French, 106 
Swedish, and 105 Dutch. There were also Chilean, Danish, 
Peruvian, Spanish, Italian and other vessels; the total tonnage 
of cargo being 20,697,000 long tons.” 

The construction of the Panama Canal was one of the 
world’s greatest engineering feats. Work was begun on it by 
the French in 1882 and they spent millions without much 
progress. Their rights and property were purchased by the 
United States Government under Act of Congress, June 28, 
1902. American occupation of the Canal Zone began May 
4, 1904, and in 1914 the canal was opened. The expenditure 
on it by the United States up to that time was approximately 
$375,000,000. 

The line of this canal follows the valley of the Chagres 
River on the Atlantic slope, passes through the Continental 
Divide in the Gaillard (Culebra) Cut where the elevation was 
originally 312 feet above sea level, and descends to the Pacific 
down the valley of the Rio Grande. The length of the canal 
is 42 miles between the shore lines, and 50 miles from deep 
water in the Atlantic to deep water in the Pacific. By build- 
ing a dam across the valley of the Chagres River, the world’s 
largest artificially formed lake (Gatun Lake) was made to 
_ serve for part of the canal. Its level, 85 feet above the At- 
lantic, is reached by the three steps of the great Gatun Locks 

+ miles long, including the approach. (See Fig. 127.) Thus 
the depth of the cut, 300 feet wide at the bottom of the chan- 
nel, through the Continental Divide was reduced by 85 ft.; 
but this cut is 8 miles long to the first lock on the Pacific slope, 
and from it were excavated 100,000,000 cubic yards of material. 
(See Fig. 127.) The descent to the Pacific is made by two sets 
of locks, Pedro Miguel $ of a mile long, and Miraflores slightly 
over a mile. The latter has extra depth on account of the 
tidal variations of the Pacific, which are as much as 124 feet. 


20. S. Commerce Year Book, Vol. II, 1928, pp. 719-721. 
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The Pacific end of the canal is about 27 miles east of the 
Atlantic end. (Fig. 128.) 

The canal is capable of handling the largest ships, and has 
a capacity of about 48 usual-sized ships a day, or 17,000 a 


Photos by courtesy of Pan American Union. 
Fig. 127.—Two Views of Panama Canal (looking towards Gatun Lake). 


Upper.—Gatun Locks. 
Lower.—Gaillard (Culebra) Cut. 


year. Between New York and San Francisco, the distance 
saved by the Panama canal is 7873 miles over the route by the 
Strait of Magellan. The Gatun Dam provides by a hydro- 
electric station an electric capacity up to 22,140 Kilowatt, 
which supplies electricity to the various towns for the opera- 
tion of locks, shops, water-pumping stations, coaling stations, 
refrigerating plants, and for various other industrial and gen- 
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eral uses on the Canal Zone. Both entrances to the canal are 
protected by breakwaters. A systematic arrangement of 
lights and buoys makes the canal safe to use night and day. 
The completed canal is equipped to offer many facilities for 
shipping, such as coaling plants, oil tanks, supplies of pure 
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Fig. 128. 


filtered water, dry docks, foundries, repair shops, and salvage 
equipment. 

In 1927, over 29 million cargo tons of traffic moved through 
the Panama canal. Of this, 71 per cent passed from the Pa- 
cific to the Atlantic. Eastbound traffic has been much heavier 
than the westward, largely on account of heavy shipments of 
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erude oil and lumber chiefly to the eastern United States, and 
grain going to Europe. 

This great oceanic canal is not only of vital importance to 
shipping, particularly to that of the United States, but it plays 
an important part in our political and naval strategy. The 
opening of the canal and the advance of the United States into 
the Caribbean region were followed by new policies in what has 
been called the larger Canal Zone—the West Indies, Mexico, 
Central America, Colombia, and Venezuela—such as the 
establishing of protectorates, supervision of finances, control 
of all possible canal routes, acquisition of naval bases and 
coaling stations, and the policing of disorderly countries. 

Other American canals.—Aside from the Panama Canal, 
the construction of the Erie Canal, connecting the Hudson 
River with Lake Erie in 1825, was perhaps the climax of the 
canal building of the United States. It contributed a great 
deal toward making New York City the commercial metropo- 
lis of the country. Down to 1866 its traffic totaled about 60% 
of the freight moved across New York state. After that its 
business declined as that of the railroads increased. 

The greatest amount of canal mileage of the United States 
at any one time was 4468 miles, built mostly by state govern- 
ments at a cost of $214,000,000. Nearly all of those canals 
were financial failures, as they were built about the time of 
the great financial panic of 1837; and the development of the 
railroads about the middle of that century caused the aban- 
donment of many of the canals. The indirect benefits of those 
canals to the regions they served were often very great, in that 
the transportation provided gave a stimulus to settlement, 
production, development and trade. Some other countries, 
however, notably Germany and France, have kept their canals 
up to date and find them still a valuable part of their trans- 
portation systems. 

Railroads.—As the canal-constructing period followed an 
earlier turnpike period, so it gave way in turn to the railway, 
which represented another improvement in transportation. 
And transportation is not merely important in itself, but it is 
a dominating factor influencing every man’s private business, 


SOCIAL FACTORS IN ENVIRONMENT 429 


and giving shape to the public policy of every civilized nation. 
The concentration of industry in large cities is directly con- 
nected with transportation. Cities were limited in size by the 
unavailability of food, when they were dependent upon roads 
chiefly. But when railroads came, permitting prompt supplies 
of milk, fruit, dnd vegetables from a distance, and cheap rates 
on long hauls of wheat and meat, city growth was greatly in- 
creased. 

Political and military factors have had a lot to do with 
railroad extension. Such prompted the building of our first 
transcontinental railway, the Union Pacific, continued west 
to California by the Central Pacific. The trans-Siberian rail- 
way and the large mountain railroads of the Old World owe 
their building to the same reasons. The lack of a few miles 
of railroad is said to have been the probable cause of Austria’s 
losing the battles of Solferino and Magenta in 1859, thus 
changing the destiny of Italy. Germany’s energetic use 
of every railroad in 1870 permitted her quickly to place her 
troops in position to strike the blows that practically decided 
in the first few days the Franco-Prussian War. In the recent 
Great War, Germany’s prompt use of her many strategically 
located railways enabled her great army to be in Belgium al- 
most at once, smashing its way dangerously close to Paris. 
Part of the world’s railroads are shown on the world map, 
Fig. 129. 

American railway development.—In the United States the 
Baltimore and Ohio was the pioneer railroad; it was 
opened early in 1830. There were but 23 miles in use that 
year but during the next 10 years the American mileage 
reached 2,818, the roads chiefly radiating from several Atlantic 
seaports. Philadelphia was the most important center in 1840. 
By 1850 the total mileage was 9021 miles. Then began the 
rapid joining up of many short connecting roads into long lines 
under single ownership. During that decade many of the 
trunk lines of the large railway systems of the present day 
were completed. By 1853 one could travel from the Atlantic 
coast to Chicago by rail. Railway construction in Ilinois and 
beyond the Mississippi River was hastened by land grants, a 
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policy followed by the United States for almost 30 years. The 
mileage at each succeeding decade is shown in the following 
tables: 


RAILWAY MILEAGE OF THE UNITED STATES 


YEAR MILEAGE YEAR MILEAGE 
TS GOU SE ers ee bent: SOCHo malkess TCO: cocabocaccmoawe 198,964 miles 
"Roi Ue 2 Oe some ate ane 52,922 LOMO ete teats cette ar 249,992 

SSO tien ce Ae et tk 93,267 ODOR a eyes aa 252,845 

SOOM cm koe eae 167,191 VO QG ref ne coeae coches 249,138 


In the 10 years between 1880 and 1890, over 70,000 miles 
were added, an achievement unequaled in the history of any 
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Fig. 130.—The Railroads of the United States. 
Compare with Figs. 75 and 1138. 


other country. The three leading countries in Europe had 
not constructed more than that in 50 years. All sections of 
the United States shared in this rapid increase at that time, 
but the central and western states got most. of it, as settle- 
ment and progress were active there. Often the railways 
preceded settlement, thus preparing the way for settlers and 
stimulating development. Since 1890 the building has been 
less rapid, but at the end of 1925 the mileage of the United 
States was 249,138 nearly a third of the world’s estimated 
total of 764,238 miles. (See Fig. 130.) Our nearest com- 
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petitors were Russia with 46,350 miles, Canada with 40,352, 
France 39,475, British India 38,579, Germany 33,231, Australia 
26,351, Argentina 23,756, and the United Kingdom with 21,161 
miles.* 

Yet during the Great War our railroads proved unequal to 
the task of handling the traffic. They seem not sufficiently de- 
veloped in advance of other industries to take care of the rapid 
increases in traffic in time of war or of industrial prosperity. 
Part of the difficulty lies in inadequate terminal facilities. 
Many of our ports are not properly equipped. This is partic- 
ularly true of New York. Thus, goods come by rail to the 
Jersey shore, are taken over the Hudson on car floats, and 
then delivered to railroad piers on Manhattan Island or Brook- 
lyn, from which food stuffs, for example, are carted to all 
parts of the city. The distance is often so great that the truck 
is almost all day making one trip. The congestion is such that 
trucks often have to wait hours or days to get into the piers. 
The delays are costly and wasteful, as New York uses over 
1000 cars of fruit and vegetables per week. 

Bridges.—In the spring of 1929, the War Department was 
considering an application from the B. & O. Railway, the 
North River Bridge Co., and others, to build a $180,000,000 
bridge across the Hudson, with a lower deck to contain 12 rail- 
way tracks and an upper deck to accommodate 20 lanes for 
different kinds of vehicle traffic and a 15-foot pedestrian 
promenade on either side. All the railways that now have to 
discharge their passengers on the Jersey shore, would then 
be let right into New York City. The Pennsylvania R. R. 
crosses into the heart of New York by means of an immense 
tunnel under the Hudson. This is an environmental factor 
of vast importance. So is the new Hudson vehicular tunnel. 

Bridges are among the most common and most important 
features of the man-made environment. Their importance in 
aiding man to overcome natural barriers like rivers and ravines 
is apparent to all. Suggestion of their importance is often seen 
in the names of cities originally started at river crossings; as, 
Bridgeport or Cambridge. London Bridge at the first point 

3 Commerce Year Book, 1928, Vol. Il, pp. 717, 718. 
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above the mouth of the Thames where it could easily be 
crossed, is one of the famous bridges of the world. The utiliza- 
tion of this crossing was an important factor in the location 
of London. 

Great rivers like the Rhine, the Hudson, and the Missis- 
sippi facilitate travel up and down their courses, but are serious 
barriers to crosswise traffic. So bridges become important for 
the movement both of passenger and of freight. Thirty- 
eight bridges spanned the Rhine in 1928, eight of them being 
in Holland. For 500 miles from the mouth of the Mississippi 
there is no bridge until Memphis, Tenn., is reached. Thus, in 
all the lower stretches of the river the expense, trouble, loss of 
time, and sometimes loss of lives, resulting from the use of 
ferries, bear testimony to the geographic importance of bridges. 

Subways.—Subways are particularly important for pas- 
senger traffic in large cities, like New York and London, where 
great concentration of population has caused much congestion 
of streets along with skyrocketing of land values. The line of 
the first subway down through Manhattan (New York City) 
is marked on the surface by a backbone of skyscrapers, bearing 
witness to the business importance of proximity to this trans- 
portation: factor. 

Tunnels.—Tunnels are of great value to railway transporta- 
tion in lessening the elevation to overcome in crossing moun- 
tains, as the Simplon and St. Gothard tunnels through the 
Alps from Italy to Switzerland; or in shortening the route in 
mountainous regions by cutting through instead of going 
around ridges. The longest tunnel in this country was opened 
by the Great Northern Railway early in 1929. It is 8 miles 

‘long and cost $14,000,000, being cut through the Cascade 
Mountains to save time in transportation between Tacoma and 
Spokane, and eventually between Seattle and Chicago. It 
enters the Cascades at a height of 2881 feet, 500 feet lower 
than the old tunnel and route over the summit. It saves 
grades and the extra power to overcome them, and saves 
money in maintenance costs by eliminating some six miles of 
snowsheds necessary in the higher altitudes of the route for- 
merly followed. It also eliminates 46 curves and 6 complete 
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circles in a distance of 72 miles, reduces the time of passenger 
trains one hour in crossing the mountains, and saves freight 


Photos by courtesy of U. S. Dept. of Interior, Reclamation Service. 
Fig. 131.—A Tunnel through Mountain; Water Used for Irrigation. 
Upper —Outlet of Gunnison Tunnel, and South Canal, Uncompahgre 
project, Colorado. 
Lower.—Newlands project, Nevada. View showing the main Truckee 
Canal with drop at the Durby waste-way, also the top of the waste-way gates. 


trains three hours. Moreover it assures the public the in- 
creased Uependability afforded by all-year operation. Elec- 
trically operated trains remove the smoke nuisance. 
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Previous to the opening of the New Cascade tunnel, the 
longer tunnels in America were in the Moffatt in Colorado, 
length 6.11 miles, the Connaught, Rogers Pass, B. C., 5.02 
miles, Hoosac, Mass., 4.38 miles, and Mount Royal, Montreal, 
3.09 miles. In Europe, the Simplon Tunnel is 12.4 miles long, 
St. Gothard 9.26 miles, Loetschberg, from Switzerland to 
Italy 9 miles, and Mt. Cenis, France to Italy 7.97 miles. 

Tunnels are also used to convey water supplies to cities, as 
the tunnel carrying water for New York under the Hudson 
River from the great reservoir in the Catskill Mountains. A 
tunnel estimated to cost $100,000,000 is now under way (1929) 
to take care of the water problem of Boston, it is: hoped, for a 
hundred years to come. This tunnel is to be 11 feet wide, 13 
feet high, and 13 miles long, and is being blasted through solid 
rock at depths of from 200 to 650 feet underground. It is to 
add to the water supply of Boston, Worcester, and the Met- 
ropolitan district by taking the overflow from the Ware River 
after 85,000,000 gallons have passed daily. New York City, 
again desiring to add to her already great water supply, is now 
applying for permission to reach out across New Jersey and 
tap the waters of the Delaware River, but opposition is being 
encountered from Philadelphia, Trenton, and other Pennsy]l- 
vania and New Jersey cities and towns that are thinking of 
supplies for their own future populations. 

Highways.—The revival of the “ good roads” movement in 
recent years is bringing back to life many of the old inns and 
taverns that were social features in the turnpike era and 
stagecoach days of the 19th century. Some of this is, of 
course, due to the advent of the automobile. On the other 
hand, the construction of good roads has contributed greatly 
to the development of the automobile industry. Here, as in 
many other geographic relations, cause and effect have inter- 
acted. Within the last 15 years, a fine system of excellent 
highways has been developed in the United States by local, 
state, and federal activity, the total mileage now being more 
than half a million miles of surfaced road. The miles sur- 
faced increased from 153,000 in 1904 to 521,000 in 1926. Other 
countries notably in Europe, South America, South Africa, and 
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Australia are also rapidly improving their highways. The fine 
roads radiating from Paris are credited with having helped 
save that city from the Germans in the early days of the Great 
War, when an army was rushed from Paris to the Marne in a 
few hours. 

The extension of suburbs and the touring of motorists are 
both influenced by the nature of the country’s highways. 
Other effects are seen in the interurban operation of moving 
vans, trucks, and buses. Wholesalers, mail-order houses, and 
department stores now often deliver by truck to places on the 
margin of a wide trade territory. It is estimated that now 
approximately 40,000,000 people spend at least part of their 
vacations in motor travel. As this enables better observation 
and comparison of different places, people, and customs, it is 
not incorrect to say that our vast system of improved roads is 
contributing to wider viewpoints, and better understanding 
of people in different sections. 

Land utilized or modified by man-made environment.— 
Of the various man-made features of the environment, some 
occupy shore lines, as docks and harbors; some are under 
water, as ocean cables and dredged channels of rivers and har- 
bor entrances; some are underground, as telephone cables, 
subways, mines, tunnels, pipe lines, sewers, and drain tiles; 
some are above ground, as levees, mounds, pyramids, telegraph 
lines, roads, fences, railroads, bridges, farm buildings, villages, 
towns, and cities.* 

Most of them require the removal of large amounts of rock 
or earth, or the utilization of a large area of land. (See Fig. 
132.) Thus, the Great Pyramid of Cheops, 451 feet high, has 
been estimated to contain 3,148,000 cubic yards of material, 
and the Second Pyramid, 450 feet high, at Khafia about % 
as much. The dredging of the Mississippi River from 1897 to 
1903, involved the removal of 6,129,000 cubic yards of ma- 
terial; and in 1904, the contract to open out the Ambrose 
Channel from New York harbor to the sea required the dredg- 


4There are in the United States alone, some 60,000 miles of pipe lines, 
about 3,000,000 miles of highways, and nearly 8,000,000 miles of telephone 
toll wire connecting about 70,000 cities, towns, and villages. The total wire 
mileage of the A. T. & T. Co. is 57,000,000. 
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ing out of 42,500,000 cubic yards of sand and gravel, to make 
the channel 2000 feet wide and 40 feet deep. Before 1898 
the government had already removed 32,500,000 yards, and in 
1899 a contract called for the removal of 22,000,000 cubic yards 


Photo by Keith, U. S. Geol. Survey. 
Fig. 132.—The old Jordan mine, Utah. An indication of the amount of 
tunneling and excavating at different levels beneath the surface is seen in the 
great terraces of waste material dumped on the outside. 


of sand and mud from the channel on the east side of the har- 
bor. Of course, these channels were to permit the passage of 
great ocean vessels into and out of New York harbor. The 
docks of the Port of London occupy 704 acres with 29 miles of 
water quays. (See Fig. 134.) The excavation for the London 
tube (subway) system amounted to 7,143,000 cubic yards, not 
counting that for the Metropolitan district. 
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The total excavations in Great Britain of all sorts, as mines, 
quarries, canals, road-cuttings, docks, harbors, etc., were esti- 
mated roughly at 40,000 million cubic yards by Dr. R. L. 
Sherlock in his interesting book ‘‘ Man as a Geological Agent ” 


Photos by courtesy of the U. S. Reclamation Service. 
Fig. 133.—Modification of Land Surfaces. Reclamation of Swamp Land. 
Upper.—The excavation for a drainage canal. 
Lower.—F ats on both sides of the drain are now covered with heavy wheat 
crops. Before the drain was constructed they were immense swamps covered 
with bulrushes. 


in 1922. The same authority states that down to 1908 in South 
Africa, about 73,500,000,000 cubic yards of the “blue earth,” 
in which diamonds are found, had been taken from the mines. 
This was piled up in the vast mounds now to be seen near the 
mines, mostly at Kimberley. If these striking mounds had 


SOCIAL FACTORS IN ENVIRONMENT 439 


been deposited in Ohio by the glaciers, the geology teachers 
would take their classes to visit them as remarkable environ- 
mental formations. 

The roads of the United States in 1921 occupied 10 million 
acres of land, according to the estimate of Dr. O. E. Baker, a 
United States Department of Agriculture authority on land 
utilization. He also estimates that the railroad rights of way 


By courtesy of H. W. Sales & Co., London. 

Fig. 184.—One of the many busy docks of the Port of London. SS Poty- 
Bius of the American Dixie Line, operated for the Shipping Board by the 
United Gulf Steamship Company, Incorporated, New Orleans, discharging at 
the Surrey Commercial Dock, London. SS Antrinovus of the Mobile Oceanic 
Line is shown aft of the Potysrus. ‘These vessels are typical of those employed 
by the Shipping Board in this trade. In the background is the Surrey Com- 
mercial Dock Canadian Produce Warehouse, into which are discharged the 
perishable foodstuffs and provisions transported from New York to London 
by the fast express freighters of the American Merchant Line. 


occupy four million acres and our cities and villages 10,000,000 
acres. 

Cities and towns.—Cities may be classified according 
to the leading role they play in national or world affairs. A 
capital city’s function differs from that of a commercial or 
industrial city. A resort city like Monte Carlo differs from 
the religious Mecca, the university town like Cambridge, or 
the international port like Singapore. Within the classes, there 
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is further specialization. Thus, we have Pittsburgh a steel 
city, Hollywood a film city, Akron a rubber city, and Detroit 
an automobile city. Then we have the planned city and the 
“natural” city, according to whether it is the unplanned prod- 
uct of the interaction of successive generations with the en- 
vironment, as London, England, or whether it is the outgrowth 
of a plan for a specific purpose, as Gary, Ind. or Washington, 
D.C. A planned city, however, does not usually grow into a 
metropolis unless it is found to fulfill an important function 
in world economy. 

As an integral part of the landscape, the city may be re- 
garded in physical geography as having not only area but also 
elevation. The buildings—houses, factories, skyscrapers—rise 
from the ground, causing changes in wind velocity, tempera- 
ture, and other atmospheric conditions, much as hills or moun- 
tains do. In social geography, the city is looked upon as per- 
haps the most significant transformation of the natural en- 
vironment yet made by man. From the point of view of city 
planners, zoning ordinances, and regional surveys, the expan- 
sion of the city is usually thought of in terms of physical 
growth. Telephone companies make surveys of this environ- 
mental factor, the city, trying to forecast the direction of its 
growth, so that they may extend their lines to meet anticipated 
future demands for their service. 

The concept, city, however, includes more than the build- 
ings, parks, and pavements; it also includes the people who 
live there, work there, and carry on the multitude of activities 
of modern life that are peculiarly urban. So, it may be said 
that many of the social problems that are disturbing us to-day, 
as divorce, delinquency, and crime, are found in their most 
acute form in our large cities; are closely related to the urban 
environment, particularly to that of the largest cities. The 
same thing is true in other countries, as England, France, and 
Germany. 

In England, more than half the population live in cities 
over 100,000 in size, and the influence of this rapidly expanding 
urban environment on the lives of the inhabitants is stated by 
an English writer thus: 
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One of the most important and striking developments in the 
growth of the urban populations of the more advanced peoples of the 
world during the last few decades has been the appearance of a 
number of vast urban aggregates, or conurbations, far larger and 
more numerous than the great cities of any preceding age. These 
have usually been formed by the simultaneous expansion of a num- 
ber of neighboring towns, which have grown out toward each other 
until they reached a practical coalescence in one continuous urban 
area. : 
These great aggregates of town dwellers are a new feature in 
the distribution of man over the earth. At the present day there 
are from thirty to forty of them, each containing more than a mil- 
lion people, whereas only a hundred years ago there were, outside 
the great centers of population on the waterways of China, not 
more than two or three. Such aggregations of people are phenomena 
of great geographical and social importance; they give rise to new 
problems in the organization of the life and well-being of their 
inhabitants and in their varied activities.® 


The city is a complex growth whose influence extends beyond 
its boundaries into the surrounding country causing changes 
in the agricultural system to supply the demands of the urban 
inhabitants, and contributing to the prosperity, entertain- 
ment, and education of the rural population. 

The city may be said to be, in a sense, making over human 
nature and producing its own type of personality. It gives an 
individual the opportunity to pursue his special occupation 
and so to develop his particular ability. Thus his latent 
energies and abilities find expression, and the chance to de- 
velop in a favorable environment. As a sociologist expresses 
it, “ The final product of the city environment is found in the 
new types of personality which it engenders.’ The means 
by which man is influenced and changed essentially in the city 
is largely the system of communication. Newspapers, tele- 
phones, mails, and other ways of forming public opinion give 
the contacts with ideas that, along with close personal and 
group association with other people, contribute to progress or 
at least to change. 


50. B. Fawcett, British Conurbations in 1921. Sociological Review, Apr. 


O22) emia 
6 Park and Burgess, ‘‘The City,’’ p. 221. 
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The cities are centers of culture, and ideas spread from these 
centers to the surrounding country. Through its newspapers, thea- 
ters, schools, and museums, through its traveling salesmen and 
mail-order houses, through its large representation in the legisla- 
tures, and through many other points of contact with the inhabitants 
of the rural periphery about it, the city diffuses its culture over a 
large area. The city is in this respect an important civilizing 
agent.” 

"7 Ibid., p. 185. 


CuHapter XVIT 
THE GEOGRAPHY OF CIVILIZATION 
The Age-long Preparation of Man’s Environment. 


Definition and limitation—The geography of civilization 
is simply an account of one phase of the evolution of civiliza- 
tion. That is, it has to do with the relations between environ- 
ment and man throughout the long ages during which he 
gradually progressed upward, from primitive conditions to 
those of the highest advancement as represented by the most 
civilized peoples to-day. Of course volumes could be written 
merely on the last stage of this progress, that is, on the geo- 
graphical aspects of present-day civilization. So, to attempt 
to give in one chapter the whole historical geography of this 
progress, would simply be to attempt the impossible. This 
chapter, therefore, merely sketches a few of the steps in this 
upward climb, only points out some of the mile stones along 
what seems a remarkably long road over which man has al- 
ready come. And yet, geologically speaking, mankind has 
scarcely emerged from childhood. 

Biologically, man has developed much the same as the 
lower animals or the plants, the story of whose age-long de- 
velopment is recorded with more or less incompleteness in the 
durable rock strata of the earth, which is itself only one small 
part of the mighty universe. 

The science of astronomy indicates that some system of 
evolution of the universe, the exact nature of which is obscured 
in the immensity of time and space, has developed in accord- 
ance with the laws of nature. Moreover, in the process the 
origin of the earth is closely connected with that of the parent 
solar system. In addition geology pictures for us “ the chang- 
ing lines of demarcation between land and sea, the rise and 
growth of continents, the formation and severance of land- 


bridges, and the climatic changes which are recorded for geo- 
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logic time.” Then, along with the historical geologist, the 
paleontologist, or student of ancient life, uncovers the history 
of living things, both plant and animal, whose gradual evolu- 
tion from lower to higher forms is recorded by the fossil re- 
mains in geological formations. 

The coming of man.—Compared with the lower forms of 
life man is, indeed, a newcomer on the surface of the earth. 
Just how recent has been man’s appearance is indicated by the 
table on p. 445, which shows the major divisions of geological 
time and the dominant form of life on the globe during the 
different periods. The greater time divisions are called eras, 
and the subdivisions in descending order are periods, epochs 
and ages. In this table, as in the orderly layers of the earth’s 
crust, the older divisions are at the bottom and the more 
recent ones at the top. 

Paleontological geography.—An examination of the fol- 
lowing table of geological and organic changes shows that a 
sort of rhythm seems to have prevailed throughout the ages, 
and that great changes or advances in life have corresponded 
more or less closely with the great eras of geologic change. 
Whether the living things dominant in a given geological era 
were directly modified by the great environmental changes 
that took place near or at the end of that era, or whether the 
creature was modified indirectly through induced habit, or 
whether nature merely set certain limits or standards to which 
the organism had to adapt itself or perish, may be matters of 
discussion. Nevertheless, the fact is apparent, and is demon- 
strated by the paleontologist, that the stream of life in its 
pulsations throughout the ages has been quickened by the 
changing environmental conditions. 

Past climatic changes and dominant life—One of the 
great causal factors in this evolutionary process among the 
plant and animal life of the geological records has been that 
of climatic change. Back of this was the shrinking of the 
cooling earth, and the consequent warping of the crust with 
the elevation and widening of the lands and the formation of 
mountains. ' 

This greater land elevation with its attendant decrease of 
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THE VERTICAL DISTRIBUTION OF LIFE IN THE GEOLOGICAL 


HIsrToricau} 
TIME 
(10,000 
YEARS). 


Geologic Time (100,000,000 years).} 


SCALE 
ERA Prriops anp Epocus ADVANCES IN LIFE Ne 
Psychozoic. S tie es Rise of world civilization. Age of man. 
B ecent alluvial. Iron, and 
8 Industry in iron copper} Bronze, and 
& | Pleistocene or Ice | and polished stone. New Stone 
5 | Age. Extinction of great mam-| Age. 
@ | Post-glacial stage. mals. Men of the 
Dawn of mind, art, and} Old Stone 
Genoznie industry. Age. 
(Recent Pliocene. Appearance of lowest form 
Life) of man. 
5,000,000 Miocene. Culmination of mammals. 
VAS CE is) Oligocene. Beginning of anthropoid Age of Mam- 
38 mals and 
3 pes. 
Ke : Modern 
a Eocene. Appearance of higher types| Plant Life. 
of mammals, and vanish- 
ing of archaic forms. 
Paleocene. Rise of archaic mammals. 
Cretaceous. Extinction of great reptiles. 
. Extreme specialization of 
Mesozoic reptiles. 
(Intermed- Comanchian. Rise of flowering plants. Age of 
jate Life) - ; ; - Reptiles, 
12,000,000 Jurassic. Rise of birds and flying 
years. reptiles. 
Triassic. Rise of dinosaurs. 
Permian (another | Rise of reptiles. 
2 3| Ice Age). 
3 5 Pennsylvanian. Rise of insects. 
, ma oes (First important coal.) 
Paleozoic 6 —— : : : 
(Ancient Mississippian. Rise of marine fishes. Age of 
Life) Devonian. First known amphibians. Fishes. 
7ooe om Silurian. First known land flora. 
ears. : 
-f Ordovician. First known fresh water 
fishes. 
Cambrian. First abundance of marine | Age of 
animals. Trilobites. 
Proterozoic | Algonkian. Earliest records of life. 
(Primeval Primitive aquatic plants a 
Life) and invertebrates devel- een een 
30,000,000 oped. : 
years. 
Archeozoic | Archean. Protoplasm and simplest life. 
25,000,000 
years. 
Formative | Birth and growth of the earth out of the spiral nebula of the sun. 
Era. Beginning of the atmosphere and hydrosphere and of continental 


platforms and ocean basins. 


No known geological record. 


(After Osborn, Schuchert, Thom, Scott, and Tyler.) 


1 This is the minimum and is considered wholly inadequate by most geol- 
ogists, whose estimates vary from one hundred million to one billion seven 


hundred and forty million years. 
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temperature, increased perhaps by changes in the amount of 
solar heat received by the earth at various periods, seems to. 
have resulted in glacial ages at certain periods. Thus a gen- 
erally accepted cause of the great ice age of the Pleistocene 
period is a great continental elevation that affected Eurasia 
and North America in particular. These great cold periods 
tended to disarrange the whole organic world, and, of course, 
at such “ critical periods” the struggle for existence among 
the living was very intense. Many times, thus, the dominant 
life forms which had become adapted to a certain environment, 
found themselves at a disadvantage and succumbed, when that 
environment changed. Less specialized forms then took their 
places and, soon adapting themselves to the changed environ- 
ment, became the leaders in the organic world, only to be re- 
placed by others when another geological revolution occurred. 

So the historical paleontological geography tells the story 
of the rise and fall of amphibians, flying reptiles, and gigantic 
dinosaurs, until finally late in the age of mammals and modern 
plant life the earliest known form of man appears probably 
in the Pliocene period or at least in the early Pleistacene, per- 
haps half a million years ago. With man appears the dawn 
of mind, and the intellectual possibilities which have made 
him dominant over the lower animals and plants, and have 
enabled him to acquire increasing control over nature and 
natural forces. Now it is man’s increasing ability to dominate 
the forces of nature that constitutes progress, an essential ele- 
ment of what we call civilization. So the account of the en- 
vironmental influences on man during this progress, or of the 
different ways he utilizes the environment in acquiring this 
increasing control over nature, may be said to be essentially 
the geography of civilization. 


The Stages in Man’s Increasing Control over Nature. 


Natural selection and progress.—Man’s so-called control 
over nature is, of course, not absolute. It is reaily adaptation 
His power over nature is obtained largely by learning nature’s 
laws, and then conforming to them. Man’s adaptation to his 
environment, however, is not merely physical, it is also mental. 
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In this respect, man has had a great advantage over the lower 
animals. 

According to Darwin the three main steps in the evolution 
of species were: diversity; adaptation; progress. Diversity is 
seen in the many variations, mutations, and species of the liv- 
ing world. In other words, diversity is change. It may be 
either forward or backward. Out of this variety, nature seems 
to select the fit and eliminate the unfit for survival. That is, 
a sort of natural selection has taken place of those individuals 
or species that were able to adapt themselves to the changed 
environment. These have progressed. The others have either 
been pushed aside or become extinct. Thus, according to 
Schuchert: 

Paleontology is in the main the science of organisms that were 


too highly differentiated to adjust themselves to the new conditions 
that came upon them and which therefore became extinct. 


Man’s mental adaptation and civilization—From man’s 
point of view, intellectual evolution is the most important path 
of progress that has ever been discovered by organisms. The 
lower plants and animals have been able to escape the fatal 
sweep of natural selection only by flight or structural modi- 
fications, but man has, by his ideas, been enabled to oppose or 
evade such selective forces, as starvation, disease, and violence, 
which have threatened to reduce his numbers or prevent his 
increase. 

Lower animals and plants tend to increase in numbers up 
to the limit of the supporting power of the environment. 
Then the struggle for existence becomes such that no more 
can be supported, unless some form of structural modification 
results from natural selection. In the case of man, however, 
his intellect may enable-him to increase the supporting power 
of the environment, or he may, by voluntary control of num- 
bers, either postpone the saturation point of the environment 
or enable the given population to live off that environment 
with a higher average of well-being. 

‘Thus, on account of the intellectual aspect of man’s adapta- 
tion to his environment, the above law of increase of numbers 
must be modified, in his case, by qualifying phrases. Hence, 
as Keller says, the Malthusian law may be stated: 
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Human population tends to increase up to the limit of the 
supporting power of the environment, on a given stage of the arts, 
and for a given standard of living—that is, for a given stage of 
civilization. 


One must not lose sight of the fact that the type of en- 
vironment itself has often been changed by the increase and 
concentration of population and by the resulting development 
of civilization. By civilization, energy is freed from the mere 
struggle for existence, where the limitations of the environment 
seem to control the man; and this surplus energy may be used 
for artistic creations, which may or may not reflect environ- 
mental influences. On the other hand, it may result in higher 
reasoning, such as politics, ethics, philosophy, or science, the 
success of which may in part, but certainly must not entirely, 
be attributed to the influences of environment. Nevertheless, 
although civilized man’s multiplication of the contacts with 
nature has seemed relatively to weaken the force of each, and 
his contacts appear more and more at second hand, yet as 
Kelsey expresses it, 


in the qualities of the elements of the earth and man’s adjustment 
thereto, is the basis and start of all man’s vaunted achievements as 
well as the limits thereof.? 


Probabie original home of earliest man.—Biologically, 
man belongs to the order of primates, a group of mammals, 
which is now thought to have originated in the great continent 
of Eurasia, from which center migrations extended gradually 
outward along the several continental radii. (See Fig. 135.) 
Thus, of the lower animals most resembling man, the anthro- 
poid or manlike apes, the gorilla and chimpanzee left the 
original home in Central Asia and departed southwestwardly 
towards Africa, while the orang and the gibbon went toward 
the southeast. Each of these four anthropoids, reaching the 
tropics with its enervating languor, seems to have progressed 
no further, if indeed they did not retrogress.® 


*The Physical Basis of Society, Chap. I. 
3 Anthropologists tell us, however, that none of the fossil anthropoids, 
either of Europe or of Asia, can be regarded as ancestral to man. 
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The original ancestors of man, however, seem to have re- 
mained longer in Central Asia, which at that time was not the 
high desert that it is now, and where in fact it is probable that 
large forests permitted an arboreal life. The geologists tell us 
that, in Miocene times, a great continental uplift, resulting in 
increased aridity in the interior of Asia, developed the great 
barrier of the Himalayas, cut off the forests of Central Asia 
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Fig. 135.—Map to Illustrate the Central Position of Eurasia with Land Radii 
Extending toward the Southern Tips of Australia, Africa, and South America. 


from those of India, and severed the lines of migration by 
which the anthropoids had left the cradle of their species. 
The increasing aridity and resultant dwindling of forests 
of Central Asia, in Pliocene times, compelled the immediate 
progenitors of primitive man to abandon their tree life to get 
a living. Consequently the competitive struggle with carni- 
vorous beasts of the field required the use of clubs, stones, and 
other weapons in the hands which they formerly used to climb 
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trees and swing from limb to limb. The quickened wits 
necessitated by this struggle for existence, in which failure 
meant death, were further stimulated by the increasing sever- 
ity of the temperature as the Glacial Period approached; and 
to keep warm, the skins of the slain beasts were doubtless 
utilized, and finally the use of fire marked another step in the 
upward social development. Even at that early date man was 
gregarious, that is, social, and primitive codperation helped 
him slowly to acquire dominion over the organic world and to 
begin to conquer the forces of nature. 

Primitive man in the hunting stage——Human existence 
depends upon the utilization of the facilities offered by nature. 
Civilization is possible only by the direction or control of 
these facilities for man’s benefit. Man’s control of nature con- 
sists in the use of natural materials and forces to accomplish 
his purposes; during long ages this dominance did not exist. 
Primitive man lived in groups and fed on fruits, nuts, shellfish, 
insects, or other food easily obtained, with occasionally a feast 
if some large animal were accidentally killed. It was an im- 
portant epoch when he discovered the possible uses of a club 
or stone, for it marked the beginnings of his control over na- 
ture which has resulted in civilization. After his invention of 
the drill for making fire, more ages passed before he found 
easier ways. Many of his discoveries were doubtless acci- 
dental, but each step that improved his mode of life also gave 
him a better mental notion of the possibilities of the situation 
and so stimulated further discovery. Without doubt, the op- 
portunities of his environment influenced his forward march. 

But, all in all, savage life presents a dark picture. Primi- 


4In regard to the psychic developments of this period, Elliot Smith ob- 
serves that the arboreal mode of life of the early ancestors of man developed 
quick, alert, and agile movements, which stimulated the progressive develop- 
ment of the posterior and lateral portions of the brain. Life amidst the 
branches of the trees is most favorable to the high development of the senses 
of vision, touch, and hearing. Moreover, it demands an agility and quickness 
of movement that necessitated efficient motor centers in the brain to co- 
drdinate and control such actions as tree life calls for. The specialization 
of sight awakens curiosity to examine objects with greater minuteness, and 
guides the hands to more precise and skilled movements. (See Osborn ‘‘Men 
of the Old Stone Age,’’ p. 56.) 
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tive man is usually a miserable, underfed, undersized, un- 
clothed, houseless creature, in continual terror of dangers 
visible or invisible, with no family ties, as we think of them, 
and no settled home. Yet the savage hunter, his very exist- 
ence dependent on his success in the hunt, learns to endure 
hardships without complaint. Always on the lookout for 
danger he develops keen powers of observation, and such 
things add something at least to the progress of civilization. 

Distribution of mankind.—From the central Asiatic home 
of his immediate ancestors, primitive man gradually spread 
to other continents and to most oceanic islands. Influenced by 
much the same stimuli, for example, cold and hunger, and 
guided by the same natural laws and barriers as the lower 
- animals, he reached Africa by the Isthmus of Suez and pro- 
ceeded clear to the Cape of Good Hope. He penetrated the 
Americas even to Cape Horn, by way of Bering Strait and the 
Isthmus of Panama. The aborigines reached Australia and 
Tasmania (See Fig. 135.), by the East Indies, and the land 
bridge that during a period of continental uplift connected 
Australia with Asia. 

The first migrations must have taken an exceedingly long 
time, and during the ages-long dispersal into regions of vastly 
different environmental characteristics, many changes must 
have taken place in the human stream. Intermarriages and 
blendings, or climatic influences, must have resulted in many 
variations among the hordes, packs, tribes, clans, or other so- 
cial organizations that developed. Among these variations, 
some would be better suited or adapted to the different en- 
vironment than others, and natural selection probably resulted 
in their survival and the increase of their offspring. 

In some such way, the various types, races, stocks, and 
peoples must have originated. The migrating races are usually 
conquering races, and as successive waves of migration fol- 
lowed, the weaker or less well-adapted people were usually 
forced to the side or to less desirable habitats, or were doomed 
to extinction. Modern savage groups occupy relatively barren, 
inhospitable, or inaccessible regions, into which they have been 
crowded by stronger peoples. Thus, far from the supposed 
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center of original migration in Asia, we find the most primi- 
tive peoples to-day; the Blackfellows of Australia, the pygmies 
of Africa, and the Fuegians of South America. 

And thus, about 100,000 years ago the so-called Neander- 
thal man appeared in Europe. He must have been a wan- 
derer, for his bones have been found not only in Europe, but 
also in Africa and Palestine; and in 1925 the American Mu- 
seum of Natural History expedition, under Roy Chapman 
Andrews, found crude stone implements distinctly of his make 
on the plains of Mongolia. These stooping, heavy-browed men 
were evidently hunters and cave dwellers in Europe, where 
their remains were first discovered. They fought the mam- 
moth, the bear, and the rhinoceros with spears and weapons 
of the rudest make. They dressed skins for clothes, spoke 
some sort of language, had fire, and buried their dead. 

That the remains of Neanderthal man with his accompany- 
ing culture have been found in Palestine, Northern Africa, and 
Europe, strengthens the theory that his original home was in 
Asia, and that from there he reached Europe by way of the 
Isthmus of Suez and Northern Africa, probably during the 
Glacial epoch. He was a member of the genus Homo, but of 
a species now extinct, neanderthalensis. Other races also have 
risen and disappeared but at the beginning of the historical 
period, about 10,000 years ago, the three types, yellow, black, 
and white, with their various races existed very much as they 
do to-day.® 

Successive steps in prehistoric man’s control of nature.— 
During prehistoric times, man made successive advances in his 
struggle to bring the forces of nature under his control. These 
are indicated by the cultural levels, to which we generally refer 
as the Paleolithic Period or Old Stone Age, the Neolithic or 


5 Anthropologists recognize at least five species of the genus Homo, fout 
of which had become extinct before written history begins; namely, the 
Heidelberg man, the Piltdown man, the Neanderthal or Monsterian man, 
and the Rhodesian man. These were named after places where their fossil 
remains were found. Of the present species (Homo sapiens), at least one 
race variety, the Cro-Magnon man, flourished and became extinct in prehis- 
toric times. The famous Pithecanthropus erectus can not be assigned to the 
genus Homo, nor to any genus of living apes. 
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New Stone Age, and, somewhat more advanced, the Bronze 
Age. *« 

Neanderthal man was in the old stone age of cultural de- 
velopment. He had attained some skill in chipping flints, 
which classifies his culture as that of the lower paleolithic. 
Races before him, using tools, implements, and weapons of 
stone, or sometimes of bone, so lightly modified as hardly to be 
recognized as implements, are said to have had the most primi- 
tive type of culture, called the eolithic or dawn stone culture. 
Later peoples somewhat more advanced than Neanderthal 
man in the working of stone had what is called the upper 
paleolithic or later stone culture. The old stone age with its 
unpolished stone implements was followed by the neolithic 
with its tools and weapons of more finely chipped and highly 
polished stone. This brings man down close to the beginning 
of historic time. 

The neolithic period was one of the most significant of all 
for the human family. The men of that period knew how to 
raise cereals; they had some domestic animals; they could 
spin, weave, sew, and make pottery; they made “dug out” 
boats, by hollowing out logs with fire and stone tools; and they 
even discovered the advantage of rollers under their sleds or 
“stone boats” used on land. This primitive wheel was very 
significant for later transportation and industry. 

Data regarding that culture comes from floors, wails and 
ceilings of cave dwellings; from refuse heaps on lake bottoms, 
above which dwellings of wood were built on piles; from flint 
stations, where they got the stone and made their implements; 
from stone burial places, often covered by immense mounds of 
earth; and from the “kitchen middens,” or shell heaps, like 
those neolithic evidences of food supply left in Tierra del 
Fuego and along many coasts throughout the world. Some of 
these kitchen middens on the coasts of Denmark are nine hun- 
dred feet long, up to two hundred feet wide, and as much as 


5a Sometimes the Age of Copper is included after the New Stone Age; 
while it was progress when primitive man found that copper could easily be 
hammered into tools and weapons, it did not differ greatly from the Stone 
Age, for, owing to the softness of the copper, the tools could not be given 
a lasting edge. When man discovered that by adding an alloy of tin to the 
melted copper a harder substance resulted, he entered the Age of Bronze. 
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ten feet thick. These, like archeological remains in general, 
indicate social congregation among prehistoric men, and point 
to a direct connection of natural food supply with human 
association. 

Civilization a function of numbers.—The earliest arche- 
ological remains, however, do not disclose the earliest associa- 
tions of men. Men who had not advanced beyond the use of 
sticks and unchipped stones left no archeological remains. 
The association of the earliest men, like that of many savage 
groups or “ packs ” to-day, must have depended on the abun- 
dance and accessibility of the kinds of food that could be 
obtained by hands using only sticks or stones. 

These early groupings of men, however, bore the germs of 
future civilization; for civilization is a product of numbers 
and of the contact of numbers, as they progressively utilize the 
materials and forces of nature in their endeavors to gratify 
continually expanding human wants. No civilization of any 
importance has ever been developed or could be developed by 
individual, or even by limited group action, in isolation. Peo- 
ple must come together so that mind can react on mind. Then 
out of the contact and conflict of ideas, the variations, as the 
evolutionists might say, may be sifted and the best adapta- 
tions be preserved. Man’s adaptation to his environment is 
not only physical and mental but also social. Thus in the de- 
velopment of human activities and relationships the first sign 
that civilization is appearing is the concentration of people in 
certain regions. When the hundred thousand years or so of 
the lower Old Stone Age rolled slowly away, the retreat of the 
glaciers during the upper Palaeolithic times ushered into Eur- 
ope a new people, the Cro-Magnon race, which seems to have 
very largely replaced the earlier Neanderthal cave dwellers. 
The physical and mental qualities of this new race are the 
wonder and admiration of all students of the prehistoric pe- 
riod, yet he was merely the noble savage still in the hunting 
stage of social evolution. 

Agriculture and the domestication of animals.—Not until 
a mingling of peoples, coming from east and south into Europe, 
do we find there the advancing culture which marks the ap- 
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pearance of the New Stone Age, some 10,000 or 12,000 B.C. 
The explanation of the progress, then, seems to lie in the in- 
troduction of agriculture, the real basis of civilization. The 
social geography of this lies in man’s changed method of utiliz- 
ing the land, and in the growth and development of social life. 
In the rise of neolithic culture the individual played a very 
subordinate part. It was a tribal movement. Division of 
labor was beginning. There were centers of mining and mak- 
ing of flint implements, workshops of pottery, weaving, and so 
forth; even some manufacture of jewelry from amber and 
other things. That meant some interdependence between 
’ groups in different areas, as evidenced by the rise of trade 
routes and the bringing in of new patterns, influences, and 
ideas. The introduction of agriculture and the increase of 
population fostered codperation. The agriculturist lived in a 
village and had neighbors. 

The typical development of this neolithic culture arose 
earlier and lasted longer somewhat aside from the great routes 
of trade and migration; and it arose earlier in Asia than in 
Europe. Along the north side of the Caucasus Mountains and 
the shores of the Caspian and Black Seas, in the great route of 
trade and migration between the grasslands of Central Asia 
and Southern Russia, isolation being impossible, change went 
on more rapidly. The grasslands were better suited for raising 
cattle and sheep than for agriculture. Here, at least. 2000 
B.C., the horse was domesticated, and very early we find there 
a mixed and diversified population, which made rapid progress 
somewhat owing to the influences coming up from the Medi- 
terranean by way of the Black Sea and its rivers. 

Other areas of concentration of population were formed 
still earlier along the banks of rivers, such as the Nile, the 
Tigris and Euphrates, and the great rivers of India and China, 
which thus gradually became centers of civilization. In fact. 
the dawn of history begins with such concentration on al- 
luvial river banks. Another step, in historical development, 
sees centers of population, with the accompanying cultural 
advance, along the shores of inland seas, such as the Mediter- 
ranean and the Baltic. Next we find great nations developing 
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along the Atlantic Ocean, and perhaps finally, the great civi- 
lizations may concentrate about the greatest ocean, the Pacific. 

The point to be noted here is that in all history and social 
progress it is aggregations of people, contacts, and opportuni- 
ties for communication that mark the advances in civilization. 
These are social facts, not individual. In each case, also, the 
influences of environment are obvious. These are geographic 
facts. Consequently they are matters of social geography. It 
is not meant by this that social geography accounts for all 
human progress. It merely means that in all human activities, 
whether in the past or in the present, social geography must 
be considered because it can contribute, not all but part of 
the explanation. Its function is the study of man, his distribu- 
tion, and his activities, in their relation to the various environ- 
mental factors. 

Half-civilized man’s efforts to control nature.—It has been 
said that uncivilized man finds things, but civilized man makes 
things; and, at least from the material point of view, civiliza- 
tion consists largely in wanting many things and in learning 
how to make and use them. As food is a primary need, primi- 
tive man, in the hunting and fishing stage, not having learned 
how to make or raise it, has to depend on what he can find. 
Thus, primitive forest bands or “hordes” of Brazil live on 
roots, bulbs, nuts, grubs, insects, and birds’ eggs. Early man 
must have existed in much the same way at first. But such 
food could not have counted for much. He must have sooner 
or later lived chiefly on game or fish, according to locality. 
Hunting doubtless was the first thing in which he acquired 
skill. (Fig. 136.) Fishing, on the whole, required even more 
skill and tools. So, such tribes, as a rule, were slightly more 
advanced. But as long as man depended only on what nature 
provided, population was sparse, poverty extreme, starvation 
common, and war and cannibalism a natural result among 
small and scattered tribes. 

Beyond the hunting stage, it depended on the environment 
chiefly whether man “raised ” his living in the form of ani- 
mal or vegetable food, that is, whether he entered next the 
pastoral or the agricultural stage. Both represent man’s uti- 
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lization of his biological environment. Both represent steps 
upward in man’s increasing control of nature, whether it be 
looked upon from the point of view of economic geography or 


Fig. 136. 


Left.—Indian hunter, interior of Brazil. 

Lower right.—Papuan native with pig, near Port Moresby, New Guinea. 
These natives are coast dwellers and have come into contact with missionaries 
and officials, but those in the interior are still savage. 

Upper right.—A grassland dweller near the edge of the desert. Bechuana- 
land, South Africa. A cow pen in the background. (Photos by C. C. H.) 


of political geography. Economically, both meant a better 
and more reliable food supply. Politically, it is believed that 
the domestication of animals converted the savage pack or 
horde into the patriarchal tribe; and that the adoption of agri- 


458 ENVIRONMENTAL BASIS OF SOCIAL GEOGRAPHY 


culture broke up the tribe into clans. Thus, man’s method of 
utilizing his environment early began to have both economic 
and political consequences. 

The pastoral stage.—It was, in a way, more natural for the 
domestication of animals to come next after the hunting stage, 
as it requires similar personal qualities and modes of living. 
Where suitable animals to domesticate were lacking, the pas- 
toral stage in social evolution was skipped and agriculture 
usually followed, though generally delayed somewhat. Thus, 
in North America the Indians had no cattle, and, failing to 


Courtesy of the Transcontinental Air Transport, Inc. 
Fig. 137.—Intensive land utilization in modern advanced forms of agri- 
culture. Orange groves and other irrigated crops of the Los Angeles Valley, 
Southern California. Note the bleak and barren hills in the background. 


domesticate the buffalo, were, when the whites came, in vari- 
ous stages of transition between hunting and agriculture. 

Of course the grasslands of the world are especially favora- 
ble to the pastoral industry, but frequent shortage of rainfall 
and, generally, its seasonal character in such regions made 
tribal migrations with flocks and herds common from the days 
of Abraham and Isaac to the present, as illustrated by the 
Kirghiz of Central Asia or the Bantus of South Africa. So the 
patriarchal society cared little or nothing for residence or lo- 
cality. Its bond of union was personal, not territorial. Thus, 
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each of the sons of Israel became the founder of a tribe. To 
be a member of a particular group, a man had to be of the 
blood of that group. In modern society, on the contrary, social 
allegiance is determined rather by residence in a fixed area. 

Results of pastoral stage——As the advantages of rearing 
instead of killing animals came to be realized, the savage 
horde gradually changed to a society of shepherds or herds- 
men, where the men tended the cattle, sheep or goats, while 
the women did the subordinate work of spinning, milking, or 
making butter and cheese. In these tasks the men soon saw 
the value of labor; the need of more men to watch and care 
for the cattle, and of women and children to perform the do- 
mestic labor. So, the student of politics suggests, to this de- 
mand for labor we probably owe two important. social 
institutions of the pastoral stage—permanent marriage and 
slavery. The first arose from man’s desire to secure exclusively 
for himself the labor of the woman and her offspring; the sec- 
ond came from the practice of keeping alive, instead of killing, 
the captives taken in war. Slavery thus seems a step upward, 
for, bad as it is, it is better than cannibalism. 

Another contribution made to the progress of civilization 
by the domestication of animals was an increase in the num- 
bers dnd physique of the population, on account of the greater 
abundance and regularity of the food supply and the increase 
of clothing and shelter. Tribes soon came to differ in strength 
and importance, too. Differences in climate and skill in rear- 
ing animals soon produced differences between households and 
tribes. Some became wealthy, some remained poor. 

So, the economists tell us this time, to the domestication of 
animals largely should be attributed two other ideas very im- 
portant in present civilization—profit and capital. We think 
of profit as the net gain in business, but originally it was the 
offspring of domestic animals. The cattle, themselves, when 
saved instead of killed were found to yield a continual income, 
whether in offspring, milk, or both, just as capital yields in- 
come. So their wealth was expressed as so many head (Latin, 
capita) of cattle, for example. In fact, our word pecuniary 
comes from the Latin word (pecunia) meaning cattle. 
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Man’s increased control of environment in the pastoral 
stage resulted in wealth, because it permitted a surplus over 
mere subsistence. Wealth is one great prerequisite of civiliza- 
tion. When man had to use all his time and energy to get the 
bare necessities of existence there could not be much progress. 

The agricultural stage.—It is very likely that agriculture 
in a very primitive form was practiced as early as the pastoral 
pursuits. Even now very primitive agriculture is common in _ 
many places. Hoe culture is general among the primitive 
cultivators of South America, Central Africa, and the In- 
donesian Islands. But in the development of human industry, 
agriculture takes rank distinctly later and above the pastoral 
stage. In the first place, it is much more laborious; and primi- 
tive or even half-civilized man did not love work for its own 
sake. Thus the Biblical curse was often on the tiller of the 
soil. ‘In the sweat of thy face shalt thou eat bread.” So, 
agriculture, for ages after it was practiced in a primitive form, 
did net become a substantial occupation of man. It came in on 
a large scale only when the growth of population began to 
cause pressure on the food supply. While agriculture is hard 
work, the striking fact about it is that its produce is immensely 
greater than that from pasturing the same amount of arable 
land. 

Agriculture on a large scale was early developed in the delta 
of the Nile and on the rich alluvial lands of the Tigris and 
Euphrates valleys, where near-by desert lands afforded but 
little pasturage for cattle, and thus there was less danger to the 
settled farmers from raids by tribes of roving nomads. From 
there, it probably spread through Asia Minor northward and 
westward until it was known and adopted throughout Europe 
as the needs of the population required it. By the end of the 
Middle Ages, agriculture had progressed step by step until 
the village community system of farming was the typical form 
not only throughout Europe, but also among the vast popula- 
tions of Egypt, Persia, and India. | 

In the pastoral age, there was no permanent division of the 
land among the individual families of the tribe. Each man’s 
share of the tribal land was counted in cattle or sheep. But, 
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under agriculture, it soon came about that a family that 
cleared and farmed a given plot of ground became loath to 
part with it. So, agriculture meant not only a different and 
more economical form of land utilization than pasturage, but 
it meant a larger, more peaceful, and more settled population, 
each indicative of advancing civilization. It gave rise to the 
institution of private property in land, to land rent, to more 
permanent houses and a higher form of architecture. 
It established the division of labor within the family on a more 
stable basis, and raised the status of woman, whose economic 
importance was less in the pastoral stage. Permanent agri- 
culture was indeed a great civilizing influence. It encouraged 
social progress. It fostered the spirit of codperation, particu- 
larly where irrigation was necessary and numbers had to work 
together for common ends. It made possible the accumulation 
and storing of food supplies and surplus wealth. It fostered 
habits of foresight, patience, and labor, and bred conservatism. 
Its practice led to the recognition of the need of security and 
the establishment of a more stable form of government. Elliot 
Smith says: 

In the whole history of mankind no single factor has had an 
influence so great and so far reaching as the invention of the art of 
agriculture, which represents the beginning of real civilization. 

Irregular development of the historic stages of society.— 
The stages of social development, which mark man’s continu- 
ally increasing control over nature, have not been a straight 
and smooth advance from hunting and pastoral, to agricultural 
and manufacturing life. The advance has in fact been irregu- 
lar, largely according to the characteristics of different regions; 
and peoples have not always passed through these stages in 
logical sequence. Thus, North America missed the pastoral 
stage, and passed directly from hunting and fishing to agri- 
culture; the big game animals, such as deer, bears, and buf- 
faloes, not being easily domesticated, and a field product, corn, 
being of great utility and easy cultivation. 

In other places, the domestication of animals has so long 
continued the dominant occupation that it has kept alive the 
roving habits of nomadism and often stimulated it to danger- 
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ous excesses. History vividly records the successive waves of 
Central-Asian nomads, that pressed westward to Europe and 
the Mediterranean under leaders such as Attila the Hun, 
Ghengis Khan, and Tamerlane. These great migrations, in- 
fluenced by the increasing drought and the overcrowding of 
men and cattle in their homeland, were usually not stopped 
till they reached the western limits of the grasslands extending 
in a great wedge from Central Asia to the plains of Hungary. 

On the other hand, in the moist or irrigable lands of south- 
eastern Asia, and the East Indies, we find to-day a congrega- 
tion of over half the human race, made possible largely by the 
adoption of intensive agriculture and the rotation of legumes 
and other crops, which are characteristic of rice growing. The 
cultivation of rice goes along with great density of population, 
a high birth rate, much hand labor, a lack of animal raising, 
and a largely non-meat diet. In this respect it is in strong 
contrast with the North American and South Temperate zone 
standards of land utilization, based largely on wheat cultiva- 
tion, work animals, agricultural machinery and industries. 

The industrial stage of social progress.—The great stimu- 
lus to industry originally came with the development of agri- 
culture, which brought a demand for hoes, mattocks, sickles, 
scythes, and plowshares. Primitive implements, as we have 
seen, progressed from sticks and shells to rough, chipped, and 
polished stone, but no great progress in agriculture could be 
made until metal tools were used. The development of the 
art of working in metals, in fact, is one of the most important 
subjects in the geography of civilization. Thus, technologi- 
cally, the ages of stone and bronze are said to be succeeded by 
those of iron and of steel, and the present is often said to be 
merely the beginning of the machine age. 

Even pastoral races have some knowledge of working in 
metals. Thus, numerous bronze relics of great antiquity are 
continually being dug up by archeologists; while the brazen 
helmets and armor of the Homeric heroes, their weapons, the 
money of the Jewish patriarchs, and the gold and silver orna- 
ments of African tribes all indicate how ancient was the begin- 
ning of the art of metal working. 
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Those, however, were all soft metals, capable of being ham- 
mered out, while cold, with a stone hammer. It was revolu- 
tionary, however, when man learned to work with iron, which 
though malleable when smelted in fire, is afterward immensely 
harder than the earlier metals used, and much more effective. 
Modern industry may be said, then, to begin with the impor- 

‘tant craft of the smith, from which in fact most of the other 
crafts have sprung. The importance of this craft is suggested 
perhaps by the number of people to whom it gave its name 
(Smith in English, Schmidt in German, Favre in French, and 
so forth). Other crafts, branching off from this, such as car- 
penters, shoemakers, tailors, wheelers, turners, coopers, 
weavers, bakers, and brewers, also provided many family 
names, and bear witness to the growing importance of industry. 

Commerce and the division of labor.—Specialization in in- 
dustry and division of labor,*® however, were dependent upon 
trade, for production without exchange could not proceed very 
far, as no one would want to work to produce a surplus which 
he could not dispose of. Consequently, industry and commerce 
go hand in hand. Geographical division of labor between 
cities, regions, or countries is possible and profitable; because 
commerce enables products adapted to one region to be pro- 
duced in excess of the needs of the people there, and then to be 
exchanged for the surplus of another region, with quite differ- 
ent ‘industrial possibilities and development. Trade at first 
was chiefly barter (the exchange of goods directly for other 
goods) ; but soon the need of some medium of exchange arose, 
and then some generally acceptable commodity, as_ skins, 
shells, cattle, or tobacco, served as the go-between in the trade. 
Finally money, usually of gold, silver, or paper, and still later 
credit,’ tremendously facilitated the growth of commerce. 

The growth of cities.—Agriculture, both in Asia and in 


6 By division of labor is meant the system by which one group of workers 
in a business establishment, an industry, or a region, specialize on one thing, 
other groups doing other things. 

7 By credit is meant the right to receive goods in the present, in exchange 
for a promise to pay for them in the future. Credit transactions are evi- 
denced, for example, by checks, drafts, bills of exchange, promissory notes, 
and charge accounts. 
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Europe, resulted in many village communities, for protection, 
cooperation, and sociability; but they tended to remain small, 
for agriculture requires the population to be scattered. 
Manufacture and commerce, however, have the opposite tend- 
ency. Manufacturing, since its change from the household and 
village industries (like spinning, weaving, and shoemaking) of 
a hundred and fifty years ago to the modern factory system, 
requires concentration of population, division of labor, and 


Courtesy of the Transcontinental Air Transport, Inc. , 

Fig. 138.—The modern city with its skyscrapers depends on transportation. 

TAT plane flying over Los Angeles, California, showing the new city hall in the 

foreground. Note the rows of automobiles at the left, the street railways 
around the central square, and the railroad tracks and cars in the background. 


trade; therefore the environmental conditions which favor 
trade and transportation are important in promoting the de- 
velopment of localities and regions adapted to manufacture. 
As we have seen in Chap. XII, commerce and industry are 
the great city builders of the modern era, and the greater of 
these in its influence on urbanization is industrialization. 
Now, our modern industrial civilization is based largely on 
minerals, power, and energy; and man’s control of these is, to 
a great degree, dependent upon the fuel resources of his en- 
vironment and upon his ability to utilize them. 
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Coal, iron, and petroleum.—Just as, in prehistoric times, 
man’s struggle to bring under control the forces of nature gave 
rise to the cultural stages known as the old and the new stone 
ages and the age of bronze, so the modern period is variously 
designated as the age of coal, iron, steel, or petroleum. Not 
till some two or three thousand years ago, when man learned to 
smelt iron, did he make great progress industrially. While iron 
is a very common metal, it is so important and universally 
used because of its strength, hardness, ductility, and magnetic 
properties. With iron and the still harder steel made from it, 
man has been able to make tools and machinery, hard, strong, 
and durable enough to permit clearing forests, plowing heavy 
sod in grasslands, digging mines, and constructing tunnels, rail- 
roads, locomotives, automobiles, and ocean steamers. 

It is an accepted fact that we of the western world, at least, 
are living in a “ machine civilization.” The machine has made 
mass production possible, thus tending to reduce the unit cost 
of making commodities. Thus the world’s wealth per capita 
has been increased. This has made possible a more equal 
distribution of wealth; it has contributed to a higher wage 
standard, and a higher average standard of living for the in- 
habitants of industrial countries. Modern industrialism has 
offered man greater safety and comfort, and wider opportuni- 
ties for development. 

Of course the extent of the chief material resources and 
their probable duration are vital factors tending to fix the di- 
rection and, in the long run, tending to limit the growth of our 
present type of machine civilization. As for the United States, 
although our coal and iron resources are not nearly exhausted, 
yet we have doubtless passed the point of maximum cheapness 
for both. Even with all efforts towards conservation, they will 
be scarcer and dearer, as also will iron and steel products. The 
period during which petroleum will be of serious industrial im- 
portance will doubtless be relatively brief, and so will not 
greatly change this result. 

Our success in meeting the rising costs of mineral products 
will turn on our ability to command greatly increased amounts 
of energy. Of the sources of energy available at present, coal 
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and oil are by far the most important. Man’s ability to con- 
trol and utilize these is, from the geographical point of view, 
both a distinguishing characteristic and a basic factor of mod- 
ern civilization. Recent world events reflect improved 
methods of using mineral fuels, and international intrigues and 
struggles to control one or both of these “ keys to the future.” 

Ninety per cent of the world’s reserves of coal are in the 
northern hemisphere and over two-thirds of the supply is in 
North America. The two most important oil-bearing regions 
are: (1) the United States and the regions surrounding the 
Gulf of Mexico and the Caribbean Sea; (2) Southeastern 
Europe and southwestern Asia adjacent to the Black and the 
Caspian Seas and extending through Mesopotamia into south- 
western Persia. That these two greatest known sources of the 
basic energy resources of present day civilization are controlled 
chiefly by Great Britain and the United States suggests the 
necessity of a choice between shortsighted and suicidal rivalry, 
or close codperation, between these great peoples. If this brief 
sketch of the geography of civilization has given the student 
some appreciation of the continually upward trend in man’s 
control or utilization of his environment, he will expect the 
choice to be international codperation. 

The position and responsibility of these two great common- 
wealths is indicated by the following quotation from Professor 
W. T. Thom of Princeton University: 


Accident or destiny has made the English-speaking peoples of 
the world the principal actors in the present drama of civilization, 
and as long as they work together, and deal moderately and justly, 
both in their foreign relations with other peoples and races, and in 
their own domestic affairs, just so long will our modern civilization 
survive.® 


9“*Petroleum and Coal: The Keys to the Future,’’ 1929, p. 210. 
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APPENDIX A 


COMPARATIVE WORLD STATISTICS! 


CLIMATE AND POPULATION 
Climatic Conditions : Important Cities of the World 


Maan TEMPERATURE PRECIPITATION 
LATITUDE AND | ELEva- — ee 
Country Crrr LoneITupE TION 

Jan- Jul An- Jan- Jul An- 

uary Y | nual uary | WY | nual 
° ° Feet pie We °F. | Inches| Inches| Inches 

United States........ Atlanta 34 N. 84 W. | 1,218 43 78 61 4.7 4.4 | 49.3 
Chicago 42 N. 88 W. 824 24 73 49 2:1 3.4 | 33.0 

Denver 40 N. 105 W. | 5,292 | 30 72 50 0.4) 1.8] 14.3 

Kansas City 39 N. 95 W. 963 30 78 55 1.2 4.2 | 36.8 

Los Angeles 34 N. 118 W. 361 55 70 62 3.0 (1) 15.6 

Minneapolis 45 N. 93 W. 918 13 72 45 14 3.5 | 29.0 

New Orleans 30 N. 90 W. 51 | 54 82 69 4.5 | 6.6 | 56.6 

New York 41 N. 74 W. 314 31 74 52 3.3 4.1 | 42.2 

Seattle 48 N. 122 W. 248 40 64 51 4.8 0.7 | 33.9 

Washington 39 N. 77 W. 75 34 77 55 3.2 4.4 | 40.5 

(AIZETIA A eke ee oe Algiers B7Ne 8 Be 125° ||| 258 77 65 462 N= OL gO20 
Argentina........... Buenos Aires 358. 58 W. T| 74 49 61 Sele 2708729 
PANISELALIA Sec janis .%e Adelaide 358. 139 EB. 141 74 52 63 0.8 | 2.6 | 20.6 
Melbourne 38S. 145 E. 115 68 49 58 1.9 1.9 | 25.6 

Perth 328. 116 E. 197 74 55 64 0.3 | 6.4 | 33.3 

PAUISUIISN eare hiaaitre els Vienna 48N. 16E. 666 29 67 49 1.4] 2.8 | 24.6 
IBeleiuimtter tenrstever- (2 Brussels 5IN. 4E. 131 | 34 63 48 2.2) 3.1 129.6 
iota) hate «aoc ame eee La Paz 178. 68N. [12,300 | 52 45 49 3.9 |. 0.2 | 21.2 
Brazil hte misc.os cuits Manaos 38. 60 W. 131 | 78 79 79 9.8} 3.1 | 83.7 
Pecks (Pernam-| 88. 35 W. 10 | 81 75 79 3.0 | 14.0 | 78.9 

co 

Fortaleza (Ceara) 48. 38 W. 89 80 77 78 4.9 1.0 | 58.2 

Rio de Janeiro 23S. 43 W. 197 | 78 68 73 5.0]. 1.6 | 43.4 

ao (San| 388. 45 W. (2) 80 79 80 vey oe ee ec Wie 9 

iz, 

British Guiana....... Georgetown 7N. 58 W. 6 | 78 79 80 | 7.6] 9.7 | 86.9 
British Malaya...... ingapore 1 N. 104 E. 6 78 81 80 9.0} 7.0 | 93.0 
IBulvarianenste cs enn Sofia . 43 N. 23 E. | 1,804} 27 69 49 AS 227 2070. 
Wanada crac. roscte Montreal 46N. 74 W. 137i 13 69 42 4.0 | 4.0} 40.3 
: Vancouver 49 N. 123 W. 72 | 35 63 49 8.6 | 1.3} 60.6 
Winnipeg 50 N. 97 W. 760 | —3 66 85 150) 13525) 20.7 

Central America.....| Belize 17N. 88 W. 6| 76 82 80 7.4 | 8.2 | 84.5 
Panama 9N. 80 W. (2) 80 80 80 1.0} 7.6 | 69.4 

Gevlonie.7ate ne ys Colombo 7N. 80E. OBA 7h) 80 80 Bele Aron soee 
CHIC See acevo Antofagasta 248. 70 W. 16 | 69 55 62 (4) (1) 0.2 
Santiago BE my @ Onan ae OA) 69 46 57 (1) 3.1 | 14.1 

Ching she seea ce Peking 40 N. 116 E. 125 | 24 79 53 0.1} 9.4 | 24.9 
Sanchoei (Canton) | 23 N. 113 E. 83 | 58 84 72 1.5 | 9.3 | 69.2 

Shanghai 31N. 121 E. 23 38 80 59 2.2) 5.5 | 44.0 

Colombia... ......... Bogota 5.N. 74 W. | 8,579 | 58 57 58 SaTaleezn Gullo. 
Cartagena 11 N. 75 W. . 15 | (3) (3) (3) () 2.8 | 35.6 

Cubangies cia ack Habana 23 N. 82 W. 57 70 79 75 3.0 4.3 | 43.0 
Czechoslovakia ...... Prague 50 N. 14 E. 656 | 29 66 48 Eh RGN TS 
Denmark js sneer c Copenhagen 56N. 13 E. Asnl woe 62 46 ISG ime Gn aled 
Peuadoryc:). avast ne Guayaquil 28S. 80W. 30 | 79 75 78 | 10.0| 1.0} 39.4 
BievObieie tes tho mec. Cairo 30 N. 314. 108 54 84 vfs 0.3 (4) 1.3 

1 Trace. ° 2 Sea level. 3 No record. 


4 Data from Commerce Yearbook, 1928, Vol. II. United States Department of Commerce. 
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Climatic Conditions: Important Cities of the World—Con- 


tinued 
M®BAN TEMPERATURE PRECIPITATION 
LatitupE AND | ELEva- 
Country Crry LonaiTupE TION 
| Jan- ip An- | Jan- Til An- 
uary Y | nual | vary Y | nual 
1 1 

8 Y Feet Fos °F. °F. | Inches| Inches| Inches 

Winland weemne cre ee (Helsing- | 60 N. 25 E. 38 | 22 62 40 Zee oul e2bed 

ors 

Brance ys ee. oe Bordeaux .450N: . 2 W. 243 41 68 54 2.8 2.0 | 33.4 
ee Maas 43N. 5E. | 246| 43 |.72 | 57 | 1.8] 0.6| 21.5 
Paris 49N. 25. 253), 37 66 51 14 ONO 2028 

‘Germanyae- eee Berlin 53N. 13 E. 125 31 65 47 1.5 2.7 | 23.0 
a Mianich (Minchen) | 48 N. 12 E. 1,726 27 63 45 1.5 | 4.8 | 35.2 

Greecessi ss. anes Athens 38 N. 24E. 35 48 81 64 2.0; 0.3} 15.4 
Hungary ates Budapest 48N. 19E. 369 | 28 70 50 1°57) io eee 
nding eens auecee Bombay 19N. 73 E. BYP |) 785 80 79 0.1 | 25.0 ; 74.0 
Calcutta 23. N. 88 E. 20 65 83 78 0:3) 4.42.3 POLO 

Rangoon 17N. 96E. 20) 75 | 79 79 0.1 | 21.4 | 99.0 

Trido-Ohimavoe ae ee Saigon il N. 107 E. 36 79 82 82 0.8: 20. padi 
rad Aseee co enlebagndad 33 N. 44 E. 128 49 92 71 1.3 (2) 9.0 
Trish Free State......} Dublin 53 N. 6W. 163 | 42 61 50 2A 3.0 | 28.0 
Vtalycncsacaneten ats Genoa 44N. OF. 177 46 75 60 4.2 1.6 | 52.0 
Naples 41N. 14E. 489 | 47 76 60 4.0} 1.0 | 33.0 

Rome 42N. 12 HE. 170 | 44 77 60 3.1 |) 1.0 |.82.0 

Jamaica.............| Kingston 18N. 77 W. BBs ide 82 80 1:0°| 2538275 
DADAN ica a0 cue oe Tokyo 36 N. 140 E. 70 37 75 57 2.0 6.0 | 58.0 
SAVARRO eee oats || oatavacy 6S. 107 BE. 26 78 78 79 13.0} 3.0 | 71.6 
Batvaiarenecrsccars ee Riga 57N. 243. SO 2B} 64 43 1.3 | 3.0] 21.3 
Lithwantaivat: o../0 Vilna 55 N. 25 E. 486 | 22 66 44 1.0] 2.4] 16.1 
Mexico™.. sas: Guaymas 28 N. 111 W. 1 69 | 90 80 0.1 1.0 6.3 
Mexico 19N. 99 W, | 7,480 64 62 60 0.2 4:10) 23 

Tampico 22N. 98 W. 67 79 74 1.0 | 70.0 | 35.0 

Moroctot. 5012-68 Casablanca 34N. 8W. 56 |) 53 71 63 DON (Cae 
Netherlands......... Amsterdam 52N. 5K. 45 | 36 65 50 2.247 Sol eoer 
Newfoundland....... St. Jobns 48 N. 53 W. WOE YO) SEY) 40 6.3 | 4.0 | 57.0 
New Zealand........| Auckland 378, 175 E. 12531 467 52 59 3.0 | 5.1 | 44.0 
Norway) se.caern- cele Oslo 60N. 11 E. 82 | 24 63 42 1.1 | 3.0 | 23.2 
Palestineg:c.rc-cesss Jerusalem 32N. 35 E. | 2,447] 44 73 61 6.3 () 26.0 
Paraguay son eae eqs Asuncion 268. 58 W. 312 | 80 65 73 7.0 | 2.2] 54.1 
WReraia sinneia eae cate sacs Teheran 386N. 51 EB. | 4,002 | 34 85 62 12) | 10eeai> 9.0 
tC Se ache chavo came Lima 168. 77 W. 520 | 71 61 66 (4) 0.3 | 2.0 
Poland ..| Warsaw 52N. 2145. 392 | 26 66 45 1.2} 3.0 | 22.3 
Portugal. . .| Lisbon 49N. OW. 312 | 49 70 60 4.0! 0.2 | 28.7 
Rumania,...........| Bucharest.........| 44 N. 26E. 269 | 26 73 51 1.2), 3.0: |) 2328 
Russias once. Irkutsk 52. N. 104 E. | 1,532 5 65 31 1.0°| 3.0) 15.0 
Leningrad 60 N. 305. 16] 15 64 39 1.0] 3.0 | 19.0 

Moscow 56N. 38 E. 512 | 12 66 39 1.1 | 3.0) 2150 

Odessa 46N. 315. 213 | 25 73 49 LO P2o 1G se 

Tomsk 57 N. 85 EB. 400 | —3 66 30 11>) 3.0°||-20:0 

Vladivostok 43 N. 132 E. 88 5 66 40 0.1) 2.2 | 15.0 

Bangkok 14.N. 101 E. 6} 76 81 80 0.1] 8.0 | 67.0 

Barcelona 41N. 25, 138 | 46 74 59 83 1.0 | 21.1 

Madrid 40N. 4W. | 2,149] 40 76 56 Lede LO LO 

OWweden aneeeteleietcen et: Stockholm 59 N. 18 W. 144 | 27 62 42 1.07 2.4 | 190 
Switzerland......... Geneva 46N. 7E. | 1,329 | 32 67 49 2.0} 3.1 | 34.0 
Rylan are tes Beirut 34.N. 365. 108 | 56 80 69 ee y CaN) ee) 

irmnidadaers. 2 Sendo Port-of-Spain 11N. 61 W. 40 | 77 79 79 3.1] 9.0 | 66.9 © 

Murkeye eer catches _..| Constantinople 41N. 29E. 246 | 41 74 58 Sr 4 Ie 22900. 
Union of South Africa} Capetown 348. 185. 30 | 69 55 62 dm], 410) 2520 
; , } Johannesburg 268. 28E. | 6,148) 67 50 60 5.6 | 0.3 | 30.7 
United Kingdom..... Glasgow 56N. 4W. 180 39 58 47 83: BL. | 822 
London SIN. 0 76 | 39 63 50 1 SIZ 6 5a 

Uruguays wee acon. Montevideo 358. 56 W. 96 | 72 50 61 3.1 | 3.0) 37.8 
Venezuela...........| Caracas 11 N. 67 W. | 3,419 | 69 72 71 1.0 | 5.0 | 32.0 
: Maracaibo 11N. 72 W. 6} 81 85 83 (1) 1.9 | 20.9 
Yougoslavia......... Belgrade.......... 45N. 205. 453 29 72 52 a al 2.8 | 24.3 


1 Trace. 


Rounded figures are approximate only. Density is comp 


APPENDICES 
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these are estimates. Asterisk (*) indicates the capital of the 
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uted on basis of latest population figures, even when 


country. 


Last Census OrrictaL 
EstTIMATES Esti- 
AREA, DensI- oe 
Country UARE TY PER OPU- 
ie Popu- Popu- | Squarn PT LATION 
Year | lation | 4, | lation | Murra (THOU- 
(thou- (thou- SANDS) 
sands) sands) 
NORTH AMERICA 
United States (conti- 
menial yay oe are octane 12,973,774) 1920 |105,711] 1928 |120,013 40.4 | New York 5,971 
ALASKA oe sine ovis 590,884] 1920 BO ete Re. eave 1 | *Juneau 3 
Ea walt cere ae 6,449) 1920 256) 1928 312 48.4 | *Honolulu 107 
Canada Tae 13,654,200} 1921 8,788) 1927 9,519 2.6 | Montreal 908 
IMexicomta eta hense 760,290) 1921 | 14,235] 1927 1,500 19.1 | *Mexico 633 
Newfoundland.......... 152,734] 1921 263| 1927 268 1.8 | *St. John’s 41 
CENTRAL AMERICA 
British Honduras....... 8,598} 1921 45| 1926 48 5.6 | *Belize 13 
CostatRica terete a 23,000} 1927 AGL) eee deh pester 20.5 | *San Jose 51 
Guatemalayecc ees.) 42,364] 1921 2,005] 1927 2,454 57.9 | *Guatemala 116 
ondurdss ee. onde 46,250} 1926 701) 1927 740 16.0 | *Tegucigalpa 27 
Nicaragia nyse st. 49,500} 1920 638] 1927 650 13.1 | Leon 38 
Panama an, stent 32,388) 1920 446} 1925 500 15.4 | *Panama 67 
Dalvadorserente sees cee 13,176) 1901 | 1,007} 1927 | 1,680} 127.5 | *San Salvador 86 
WEST INDIES 
Benmudar ce e.5 sien. 19} 1921 20| 1926 29| 1,526.3 | *Hamilton 3 
British West Indies..... 12,414) 1921 1,729) 1925 1,826 147.1 | Kingston 63 
Cobareceo rer ten act. 44,164) 1919 2,889} 1927 3,568 80.8 | *Habana 581 
Dominican Republic... . 19,332} 1920 895| 1927 | 1,022 52.9 | *Santo Domingo 35 
French West Indies..... 688} 1926 PA eA ere oe ator 353.2 | Fort-de-France 40 
1B ED iat eg eee ae ae HOS204 Se leone 1927 | 2,550) 249.9 | *Port au Prince 125 
Netherland West Indies} * 
standscee rm rice ite cn 403 | tse | Sennerers 1926 58) 143.9 | *Willemstad 18 
(RortotRicossusn eee on: 3,485) 1920 | 1,300] 1928 | 1,456! 423.9 | *San Juan 100 
SOUTH AMERICA 
1,153,119) 1914 | 7,885} 1927 | 10,647 9.2 | *Buenos Aires 2,031 
787,000) 1900 1,816} 1926 2,599 3.3 | La Paz 110 
3,286,170) 1920 | 30,636} 1927 | 40,543 12.3 | *Rio de Janeiro 1,400 
89,480) 1921 298) 1926 307 3.4 | *Georgetown 60 
289,890) 1920 | 3,754] 1928 | 4,025 13.9 | *Santiago 588 
495,500} 1918 5,855] 1927 7,283 14.7 | *Bogota ; 202 
(HCURCOD eae itor cic H1Os000 |) Saotalleeen se 1926 | 2,000 18.2 | Guayaquil 100 
French Guiana......... 34,069} 1926 ATW tale 1.4 | *Cayenne 4 
Paraguay we cadens 176,000} 1899 556] 1927 1,000 5.7 | *Asuncion 114 
Rerneenaye te aed 2521,513} 1876 | 2,699] 1926 | 5,500 10.5 | *Lima and suburbs 260 
i therland : 
Cy ; MBL - tee BO NOOO erie AR ca 1926 143 2.9 | *Paramaribo 46 
Wrustaven caer cen 72,172) 1908 1,043] 1926 1,720 23.8 | *Montevideo 439 
393,976} 1926 | 3,027) 1927 | 3,089 7.8 | *Caracas 135 
32,368] 1923 | 6,535] 1925 | 6,700} 207.0 | *Vienna 1,866 
11,754} 1920 7,466] 1927 7,932 674.8 | *Brussels 783 
39,825] 1926 | 5,483] 1927 | 5,597) 140.5 | *Sofia 213 
54,206] 1921 | 13,613} 1927 | 14,388 265.4 | *Prague (Praha) 725 
16,574) 1925 3,435} 1927 3,475 209.7 *Copenhagen 731 
18,359} 1922 1,107} 1928 1,215 60.7 *Tallinn (Reval) 129 
1132,676| 1920 3,365] 1926 3,558 26.8 *Helsinki (Helsingfors) 216 
212,736) 1926 | 40,744] 1927 | 40,960 192.5 | *Paris 2,871 
1805972) 1025-1, 623692) soe ealoce ae 345.9 | *Berlin 4,024 
49,165] 1920 5,536] 1926 6,825 138.8 | *Athens 615 
35,875] 1920 7,980) 1927 8,522 237.5 | *Budapest 929 


1Land area. — : 
2 Excluding disputed territory. _ 
3 Not including outlying possessions. 
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Area and Population—Continued 


Last Census Hikes tae ire 
Nees Densi- ae 
, TY PER OPU- 
Country causes Powe Popu- SonieH Larggst City ence 
Y lation Year lation Miz (THOU- 
ear | (thou- (thou- SANDS) 
sands) sands) 
EUROPE (Con’t.): : 
Trish Free State........ 26,5921) 1926) 25973), sues Nene: 111.8 | *Dublin 419 
talyt Sete creaaies 119,744] 1921 | 38,711) 1927 | 40,799 340.7 | Milan : 878 
Latvian ctethsncte ae 25,402) 1925 1,845] 1927 1,870 73.6 | *Riga 338 
Dithaniawees.e: espa 21,490} 1923 | 2,029} 1928 | 2,286 106.4 | *Kaunas (Koyno) 96 
Netherlands............ 13,213] 1920 | 6,865) 1928 | 7,626) 577.2 | Amsterdam 735 
INOrWwayetoncaccener 1119653) 1920 2,650} 1927 2,789 23.3 | *Oslo 252 
ROANC eee eer 149,957; 1921 | 27,177) 1927 | 29,589] 197.3 | *Warsaw 1,029 
Portugal (including §is- : 
ands) yeeee ee ceeetecic 35,796] 1920 | 6,033) 1925 | 6,185} 172.8 | *Lisbon 530 
Rumaniat.css..,cnenm or 113,887) 1912 | 47,235) 1927 | 17,709 155.5 | *Bucharest 875 
Russia (U. 8.8. R.).. 8,240,483) 1926 |146,989| .... |....... 17.8 | *Moscow 2,026 
painters ace ete 195,040) 1920 | 21,959) 1926 | 22,128 113.4 | *Madrid 800 
Sweden..... Bh 1158525) 1920 5,904} 1927 6,088 38.4 | *Stockholm 465 
Switzerland..... 15,944) 1920 3,880) 1926 3,959 248.3 | Zurich 211 
United Kingdom : 94,278) 1921 | 44,170) 1927 | 45,435 481.9 | *London (Greater)5 7,796 
Nucoslaviauteren esse 96,737| 1921 | 12,017| 1927 | 18,160 136.0 | *Belgrade 250 
ASIA : 
Afghanistan.......4.... 245,000) Sat | ucharan's 1926 | 12,000 49.0 | Herat 121 
SNe ia Cen eee was 1) OOO0000) Uaeie. ewraseraas 1926 | 10,000 10.0 | Mecca 70 
Ceylopiiincs a ener ane 25,332) 1921 4,505) 1926 5,125 202.3 | *Colombo 262 
China Detain) a AY ats 2-500 OOOhncate: Newey. eas 1923 |442,000 102.8 | *Peking 1,181 
China (proper)... AS OO; GOO Sane Pit octets 1923 |435,000} 228.9 
Wndiate ns sc 2). Ge rece. 1,819,000) 1921 |318,942) wc. |....... 175.3 
British Provinces... .. 1,107,968) 1921 12470038) o.oo inva scn 222.9 | Calcutta and Fort 908 
Indian States......... “11 O82) 1920 WATT O80) ee eres 101.2 | Hyderabad 404 
jndo- China, French..... 284 9001926 | 20,698)" occ lew cas 72.6 | Cholon 199 
PELE srt Sters tas 143,250! 1920 | 2,849) 1925 | 38,175 22.2 | *Baghdad 170 
eee (Empire). .......0: 260,251) 1925") 83-458) os ieee on 320.7 | *Tekyo (second city) 1,996 
Japan (proper)....... 147,327] 1925 | 59,737| 1926 | 63,007| 405.5 | Osaka 2,115 
Malaya, British........ HOY COSh| MOAT AS SOSIP era hci e 59.3 | Singapore 350 
Nepal issn cer ce ee 54,000 | 1911 5,639) 1926 5,600 103.7 | *Katmandu 80 
N thesia’ East Indies.. 733,649) 1920 | 49,351) 1926 ; 51,718 70.5 | *Batavia 306 
IPalestin ys .wacaha cna 9,000| 1922 757| 1926 887 98.6 | *Jerusalem 63 
Perales cas stalecdornwiacte« 6287000) F cen ilwetneers 1927 | 10,000 15.9 | *Teheran 240 
Philippine Islands...... . 114,400} 1918 | 10,314) 1928 | 11,922} 104.2 | *Manila 314 
DENTS: (Bakar bbiign Onea 200,149) 1920 9,207| 1927 9,939) , 49.6 | *Bangkok 931 
Syria and Lebanon...... 4 500) certs ell Se sere 1926 | 3,000 40.3 | Damascus 250 
Turkey (including Euro- : 
EAD) Merv teehee eters 283,000) 1927 | 13,650) .... |....... 48.2 | Constantinople 807 
OCHANIA 
ARUP AlA ecto eines 2,974,581) 1921 | 65,436) 1927 6,235 2.1 | Sydney 1,070 
New Zealand 7103 ,285| 1926 1,407| 1927 1,450 14.0 | *Wellington 101 
AFRICA 
AlWeriavincestc (hie rn cays 222,206] 1926 | 86,065) .... |....... 27.3 | *Algiers 226 
Anglo-Egyptian Sudan..} 1,015,000) .... |....... 1926 | 6,475 6.4 | Omdurman 79 
Angola (Portuguese West 
APTICA)  Sacs-chies cost e AGE 800) G. Seualloeeemen 1926 | 4,150 8.6 | *Loanda 
cir Congo sree cian 92 O00) oso | eee 1926 | 15,000 16.3 | *Leopoldville 91 
Bavitsaanccuncthereetrs 10385 000) 1927 | 14,169) .... |.%..... (20) *Cairo 1,064 
Tih ppia (Abyssinia). . 3002000] Meine eee 1926 | 10,100 28.8 | *Addis Ababa 
1Land area. 


2 Excluding disputed territory. 

3 Not including outlying possessions. 

4 Old boundaries. 

5 The area of Greater London is 443,449 acres. The area of registration London i is 74,850 acres and the popu- 
lation 4,605,400. 

6 Excluding about 60,000 full-blood aborigines. 

7 Excluding outlying and annexed islands. 

8 Including 81,296 boarding-school students, soldiers, sailors, prisoners, ete. 

9 White persons only. 


10 Mostly desert. Occupied lands are estimated at about 12,300 square miles and on this basis the density 
would be 1,152 per square mile. 
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Area and Population—Continued 
OrriciaL 
Last Census TERN es 
AREA Denst- ee 
2 TY PER ‘OPU- 
Country Rous pate Popu- | SQUARE Larezsr Crry hada 
Year | lation | ya, | lation Mite (THOU- 
(thou- (thou- SANDS) 
sands) sands) 
AFRICA (Con’t.): 
French Equatorial Africa} 871,000 35125 3.6 | *Brazzaville 
* French West Africa..... 1,045,000) 1926 | 13,542) 0... |a.... | 13.0 | *Dakar 40 
Goldi Coast. 8 80,000 2,300 28.8 | *Accra 38 
Kenya. i... .en ae 209,000 2,605 12.5 | Mombasa 40 
Liberia........ 40,000 2,000 50.0 | *Monrovia 10 
Madagascar 228 OT! 1926 1 Bs821) vice. lu cscmen 15.8 | *Tananarive 71 
Morocco, French....... 200,000) 1926 | 4,229) ....]|....... 21.1 | Morocco (Marrakech) 149 
Mozambique _—_(Portu- 
guese East Africa)... . BIR AIS? cratsr el esieeeers 1926 3,120 7.3 | *Lourenco Marques 13 
Nigeria, Siete enh 335,700} 1921 | 18,152) 1926 | 18,475 55.0 | *Lagos 
Rhodesiayeiaimisn cn cen UROR OS Masene ol eee 1926 | 2,078 4.8 | Bulawayo 98 
Panganyika....0..... Sha sOOOl its wn clCoemeee 1926 4,350 11.6 | *Dar-es-Salaam 25 
WEMTISI Gis ce ee ete ek: 48-332) 19264. 2,160) =... }.00... 44.7 | *Tunis 186 
Wgandaves crs cei ane LLOQ SOOO! Seance Sesto 1926 | 3,160 28.7 | *Entebbe 
Union of South Africa.. . 471,917) 1921 | 6,929} 1927 | 7,659 16.2 | Johannesburg 315 


Source: Department of Commerce; compiled from statistical publications of the individual countries. 


9 White persons only. 
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and the division of labor, 463 
Commercial centers in continents, 416 
Conic projection, 94 
Continental shelf, 363 
Contour intervals, 100 
Contours, 98 
Control over nature, man’s increasing, 
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Maoris of New Zealand, 417 

Map projection, 86 

Map representation, 97 
air photography, 102 
cartograms, 102 
color scheme, 97 
contours, 98 
hachures, 97 
relief models, 101 
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Moore, Willis L., 111 
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Oases, 150 
Occupations of the world, map of, 37 
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fall, 173 
Oceanic islands, 259 
Oceanography, 3 
Oceans, 361 
and climate, 364 
conditions, 362 
currents, 113, 364 
map of, 120 
in foreign trade, 368 
use for transportation, 367 
Old mountains, 232 
Old valleys, 255 
Ontography, definition, 3 
Orbit, earth’s, 66 
“Origin of Species,” 4 
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Paleontological geography, 444 
Paleontology, 447 
Palermo, Sicily, 174 
Panama Canal, 425 

map of, 427 
Parallels, 67 
Pastoral stage in man’s development, 
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Peneplains, 247 
People required to support a store, 414 
Perihelion position of the earth, 69 
Peru, 384 
Peruvian current, 120, 125 

its effect on temperature, 123 
Petroleum, 350, 465 
Physical geography, 9, 15 
Physiographic: 

elements, 51 

stage of geography, 2 
Physiography, definition of, 3 
Phytogeography, definition, 3 
Piedmont plains, 248 
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as social centers, 243 

classification, 245 

coastal, 249 

delta, 246 

flood, 245 
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Plains (Cont.): 
glacial, 247 
Great Plains, 251 
lake or lacustrine, 246 
peneplain, 247 
piedmont, 248 
Plant industries, 396 
Plants: 
adaptation, 392 
and animals, 391 
and commerce, 399 
and man’s distribution, 393 
effect of man on, 402 
and political activities, 401 
as geographic factors, 54, 393 
index value, 392 
used in secondary industries, 399 
water requirements, 383 
Plateaus: 
and climate, 155 
characteristics, 242 
relation to human activities, 243 
Podsols, 310 
Point Barrow, Alaska, 175 
Polar: 
belts or zones, 127 
circles, 66 
seasons, 163 
types of climate: 
highlands or ice-cap, 135 
lowlands or tundra, 137 
Poles, geographic, 65 
Political: 
activities, 38, 78 
divisions of the world, map of, 40 
geography, 15, 39 
sciences, 39 
Polynesians, 417 
Population: 
and land masses, 67 
centers in the United States, 21, 22 
density, 17, 18, 19 
growth, 20, 23, 317 
Portland, Me., 172 
Portland, Oregon, 172 
Porto Rico, 289 
Prairie: 
soils, 308 
type of climate, 141 
Prairyerths, 308 
Prehistoric man, 452 
Pressure of air, 127 
belts, 128 
isobars, 128 
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Pressure of air (Cont.): 
winds, 129 
westerlies, 131 
Pribilof Islands, center of seal fishing, 
412 
Primates, 448 
Prime Meridian, 68 
Primitive man, 450 
Principles: 
of geography, 1, 5 
of winds, 129 
Production of minerals annually in the 
world, 341 
Progress, 446 
social, 14 
Projection: 
Mercator, 87 
Mollweide’s, 90 
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Races of the world, 25, 27, 415-423 
as environmental factors, 423 
Races of western Europe, 28 
Racial: 
differences as a basis for trade, 423 
distribution of man, 25 
Railroads, 4287 
of the United States, 429 
map of, 431 
of the world, 430 
Rainfall: 
map of the world’s, 133 
of United States, 268 
variability within tropics, 163, 168 
Reclamation, 224, 436-439 
Rederths, 310 
Regional geography, definition of, 16 
Relative humidity, 132 
Religions, 32 
map of, 33 
Reno, Nevada, rainfall of, 172 
Resorts, 242 
Resources of land, 265 
Rhine, 375 
Ridgeley on maps, 108 
Rio de Janeiro, Brazil, 173 
Ripley, W. Z., 29 
Rivers, 373-377 
of Africa, 379 
Robbins, Charles L., view of geog- 
raphy, 6 
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great circle, 73 
Pacific trade, 95 
Roxby, P. M., 266 
Run-off, 384 
Russia, position of, 64 
Ss 
Sahara desert, 150 
Salt, 342 
Santiago, Chile, 174 
Savannas, 150 
Sciences: 
natural, 9 
non-biological, 3 
social, 11 
Scotland, population of, 320 
Seas, 365 
Seasons, 162 
cause, 164, 165 
middle latitudes, 162, 177 
of the equatorial climatic regions, 
168 
of the temperate deserts, 177 
of the temperate grasslands, 177 
polar regions, 163 
tropical areas, 168 
Seasons and human activities, 165 
agriculture, 179 
banking, 184 
canning and preserving, 181 
export trade, 186 
health, energy, and civilization, 166 
labor, 179, 181 
lumber industry, 180 
manufacturing, 180 
Semi-arid soils, 308 , 
Semple, Ellen Churchill, 64, 81, 225, 
227, 236 
Shanghai, China, 174 
Shore lines, 261-264 
Siberian forests, 138, 279, 285 
Sitka, Alaska, climate of, 138 
Snow-line, 158 
Snowstorms, 193 
Social: 
activities, 34 
causation, 13 
elements in agriculture, 314 
factors in environment, 46, 56 
geography, a codrdinating science, 
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subdivisions, 10, 15 
progress, 14 
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Social (Cont.): 
science, geography a, 11 
sciences, scope of, 3 
stage of geography, 4 
Soils: 
as geographic factors, 54, 300 
characteristics, 300-303 
classification, 304-312 
stages, 303 
types, map of, 311 
Solstices, 69 
“Soo” canal, 375 
South America, temperature, 122, 123 
Southern Hemisphere and tempera- 
ture condition, 124, 126 
Spider’s web railway network, 430 
Stages: 
in development of 
thought, 1 
in man’s development, 450 
agricultural, 460 
hunting and fishing, 450 
industrial, 462 
pastoral, 458 
in mountain growth, 231 
in valleys, 253 
Standard of living, 24 
Standard time belts, 74 
Stassfurt salt beds, 343 
Stone, use in building, 346 
Storms: “ 
snow, 193 
warning of, 208 
wind, 199, 200 
Sub-tropical type of climate, 145 
Subways, 433 
Sudan, 177 
Suez canal, 424 
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Tariff views of producer, 402 
Tarr, R. S., definition of geography, 3 
Temperate belts or zones, 127 
seasons, 177 
types of climates, 137 
cold temperate or coniferous- 
forest, 137 
cool temperate east-coast, 144 
cool temperate or marine, 138 
subtropical or Mediterranean, 145 
temperate arid interior or desert, 
148 
temperate grassland or prairie, 141 
temperate humid interior, 143 
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Temperate belts or zones, types of 
climates (Cont.): 
temperate mountain 
plateau, 155 
warm temperate east-coast or 
temperate monsoon, 147 
Temperature: 
average, 117 
belts, 125 
causes for difference in tempera- 
ture, 118 
in relation to altitude, 119 
inversion, 156 
isothermal maps, 121 
mean annual, 117 
mean monthly, 117 
ocean currents and, 121 
range, 117 
relation between Fahrenheit and 
Centigrade scales, 116 
representation of temperature on 
maps, 121 
thermal maps, 121 
world’s mean annual temperature, 
122 : 
map of, 123 
world’s mean temperature in Janu- 
ary and July, 125 
map, 5, 124, 126 
Thermal belts or zones, 134 
Thermometer, 117 
Tidal currents, 366 
Tides, 365 
Timber resources of the world, 282, 284 
Timbuktu, French West Africa, 173 
Time: 
International Date Line, 74 
map of, 75 
longitude and, 73 
standard time belts, 74 
Tornadoes, 199 
Tower, W. W., classification of geog- 
raphy, 3 
Towns, geography of, 317, 439 
Trade routes, map of N. Pacific, 95 
Trade wind, 130 
anti-trade wind, 131 
belts, seasons of, 170 
deserts, seasons of, 176 
Tragedies in nature, 59 
Transpiration, 383 
Transportation, water, 367 
Tropic: 
of Cancer, 67 
of Capricorn, 67 


and 
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Tropical: 
belt or zone, 127 
circles, 66 
plant foods, 397, 
types of climate: 
dry trade-wind desert, 150 
equatorial, 153 
grassland or savanna, 150 
moist trade-wind coast, 153 
monsoon, 149 
mountain and plateau, 155 
Tunnels, 433 


U 
United States: 


foreign trade of, 368-372 
labor in relation to seasons, 179 


manufacturing, agriculture, and 
exporting in relation to seasons, 
182 


reclamation, 386 
seasons, 177 
weather reports, 202-207 
Urban: 
geography, 316 
groups, 322 
land, 316 
classification, 329 
density of population, 336, 337 
locations, 324 
peculiarities, 325 
physical characteristics, 328 
uses, 332 
in Minneapolis, 338 
population of United States, 17, 321 
Urbanization: 
and industrialization, 320 
other countries, 319 
United States, 317-318 
Uruguay, compactness of land, 228 
Utilization: 
definition, 36 
extensive, 71 
intensive, 72 
of land, 264, 316 
for agriculture, 292 
for forests, 266 


Vv 


Valleys, 253 
forms of, 253 
importance of, 253 


INDEX 


Valleys (Cont.): 
mature, 255 
old, 255 
youthful, 255 

Valorization policy on coffee exports 
from Brazil, 402 

Value, definition of, 36 

Van Cleef, Eugene, 83 

Vegetation in relation to tempera- 
ture, 111 

Verkhoyansk, climate of, 125 

Victoria Land, 175 

Volcanic mountains, 230 

Volcanoes, 61 

Volga River, 374 

Von Engeln, O. D., 224 

Vosges, 346 


Ww 


Ward, de C., 167, 
Warm temperate east-coast or 
temperate monsoon climate, 147 
Water, 53, 358 
classification, 359, 360 
essential to life, 358 
hemisphere, 222 
inland, 372 
classification, 372 
for fish and minerals, 377 
for irrigation, 382 
used for navigation, 373 
power, 378 
of United States, 380 
of the world, 382 
resources of mountains, 240 
supply, 389 
table, 373 
Waterways, inland, 373 
Waves, 366 he 
Wealth, definition of, 36 
Weather, 190 
bureaus, 194 
definition, 110 
forecasting, 197, 208 
importance of, 208 
influences, 191 
‘maps, 195, 202-207 
modifications, 193 
types, 190 
Westerlies, 131 
Winds: 
systems, 130 
diagram of, 131 
trade, 1380 
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Wolfanger, I’. A., 306 Young mountains, 231 
Works of man as geographic factors, Youthful valleys, 255 
57, 424 
World production of minerals, 341 Z 
World-wide environment, 415 
Zones, 111, 127, 134 


ay; Zoning, city, 328, 332 
Zoogeography, definition of, 3 
Yangtze river, 374 Zuider Zee, 225 
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